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In this Speed and Thrills i in, Water Flivv: 
issue & 'Timel 


These are the oil companies 
which mix and sell 


~ ETHYL GASOLINE 


—the motor fuel that knocks out that “knock” 
and gives high compression performance 


American Oil Company Pennsylvania Refining Co. 
“Americon Ei Penreco Eibyl 

Anglo-American Oil Co, Ld. Pennzoil Compam 
‘Pratt's Ethyl Petrol ‘Pennzoil. 

‘Ashland Refining Compan Refiners Oil Company 
Red Pepper Better Eiby) efiners Ey 

Associated Oi Company Root Refineries, tu. 
“Auecated Ei ‘Red Chief Ett 

Adlantic Refining Company Solar Reining Company 
‘Allestic Ell ‘Solar Eagle 

Beacon Oil Com Spears & Riddle Compan 
Colonial Exbyl ‘Fleet Wing Eibyl 

Continental Oil Company Standard Oil Co. (Indiana) 
‘Conoco Fibs! "Red Crown Ethyl 

Crystal Oil Refining Co Standard Oil Co, (Kentuck 

Crystal Eg © "Crown Ethyl i 

Empire Oil Works Sandard Oil Co, of Louisiana 
‘Empire Ethyl ‘Standard Etbyl 

Humble Oil & Refining Co. Standard Oil Co. (Nebraska 
“Humble Exbyl "Red Crown Esbyl 

Imperial Oil, Limited Standard Oil Co, (New Jersey 
‘imperial Etbyt “Standard Et! 

Johason Oil Refining Co. Standard Oil Co. (Ohio) 
‘Johnson Etbyl ‘Red Crown Ethyl 

Kendall Refining Compan Sterling Oil Company 
Kendall Eyl Siering Eby 

Liberty Oi! Company, Led. “Texas Pacific Coal & Oil Co. 
Liberty Pep baby? yt 

Louisiana Oil Refining Corp 
‘Loree Ethyl 

Mexican Petroleum Corp. Union Oil Co, of California 
Pion Am Eby! Union Ethyl 

A.D.Miller Sons’ Company __-Walburn Petroleum Co, Inc. 
‘Miller's Edit Walburn Eubyl 

Pan American Petroleum Co. Waverly Oil Works Company 


Paw-Am Ethyl Waverly Eibyl 


In addition there are bundreds of resellers 


ETHYL is in good company 


Wity are these companies mixing ETHYL with 
their already good gasolines? To enable you as a 
car owner to get maximum efficiency from what- 
ever car you may be driving. 

ETHYL GASOLINE CORPORATION 


oadwar, New York Ciey ‘$6 Church Seeet, Torwata, Ont, Cat. 
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A Spirit of Fair Dealing 
Controls the Used Car Department 


The Cadillac-La Salle dealer is more than 
customarily careful, in selling used cars, to see 
that the buyer’s satisfaction is secure. 

Why? 

Because a spirit of fair dealing—the spirit 
which has been typical of the Cadillac-La Salle 
business for more than a quarter-century — 
controls the used car department as well as the 
new car and service departments. 


Fair dealing assures success. 
First,—it builds that good will, trust, and friend- 
liness which may, some day, make the used car 
customer into a new Cadillac or LaSalle owner, 
Second,—-it brings the used car customer back 
when he is ready to buy again. 

Third, —it inspires many customers to recom 
mend the Cadillac-La Salle dealer to his friends 
who want good used cars. 


CADILLAC MOTOR CAR COMPANY 


Division of General Motors 
Detroit - + + Michigan 


CADILLAC MOTOR CAR COMPANY 
Bernort, MicHicAN eee 


What is a Good Used Car? 


How can s buyer make supe 


ere apes ache waances 
ae tad ais 


Since, x 
your boaticta fact, What A Used Unaitar Cais Gin 


cwichowt 
fon, reguey nee your Canc taal 
‘Scice wil" sladly supply you Usethe 
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WHAT 1S COMING NEXT MONTH 


{Televsion, or seeing by radio, & coming, they 

say: You will sit in your study and see on a 
screen the moving march of distant events. Far- 
away friends will smile at you as if you and they 
were face to face. But when? You'll know the 
truth about television when you read how far 
today’s experiments have really progremed to- 


ward practical success. 
{What is sulphur good for? To. burn. you 
might reply, and so it is. But did you know 
that. not long ago a chemist discovered that it can 
also be used for making a variety of things rang- 
ing from toilet articles to radio loudspeakers? And 
that is but one example of the amazing new uses 
that haye been found for chemical elements. A 
fascinating article will tell how many such new 
uses have been found for long familiar elements 
and enriched their discoverers; and of the rewards 
that await future discoverers. 


[| Beyou know how to have your picture taken? 
It sounds simple—but there is more to it than 
you think. An absorbing article next month re 
veals the secrots of getting a good likeness, and 
the interesting foibles of great men who have sat 


before the camera. 
‘A man peers through a microscope and sees 
‘T Searmisg creatures tiny that tRoneande of 
them could cayort ona neeille’s point. 
mighty am 1,” he observes, “compared with 
these!” Another man sits at the eyepiece of a 
giant telescope, his eyes boring into the immensity 
‘of space and its vast systems of churning worlds. 
‘After all,” he reflects, “how insignificant is man 
amid sach grandeur!" ' Which is right? A college 
professor tells, next month, where man really 
stands in relation to the universe—whether he is 
& giant or a pygmy. 


AND important articles that will keep you abreast of latest thrilling 
advances in aviation and engineering—special new home 
workshop, radio, and automobile features 


Announcing a 
Dividend 
Increase 


to Shareholders of 
FINANCIAL INVESTING 
CO. of New York, Ltd. 
You have learned through previous advertise 
iments in Popular Sience Moathly how sovesors 
made $1,}43 profit in three years on $1,330 in- 
‘ested ia shares of Financial Investing Co. of 
New York, Led. You read about Tom Dobbs, 
who made 27% annually by investing $825, and 
Jim Cary, who gor an interes ia over 200 ofthe 
‘worlds bese securities when he inves $100. 
"You have been tld how big profi are ade 
‘on conservative investments, and how you can 
share in these profits with an investment of $100, 
$500, $1.00 any larger um This oaeh we 


This Investment Trust 
Pays 16% Dividends 

oy 21928, Fiona Inventing Co, of New 
York, Lal, paid ies 3th consecutive quarterly 


Felgen oryta 
pat eer 


regular dividends, six consecutive se 

expr divide ‘been paid. Payment 

$10 par val follows 
Year Ended Regular Extra Total 
Apel 1, 1926 10% 29 12% 
‘Apel 1, 1927 10% Mp 13% 
April 1, 1928 1h 2 ap 
July 2) 1928 (3 mos.) 4%e(ana.ratel6eE) 


Advancing Prices 


Whether you inves small or large sum 


Bara fr docbued Fou 

reuhas an individeal OY 

Learn How to Make 

Big Profits Conservatively 

Te all explained in,our booklet, "The Invest. 

ment Trust—from the vesoe’s Viewpown 

Ktvernt Tru." Mail he conpon aod pot 

by reading this free literature. mal 
UNITED STATES FISCAL 

CORPORATION 
Managers o 
Financial Investing Co. of New York, Lid. 
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Mrs. Chatsworth Increases the 
|Value of Public Utility Shares 


By Wattace Ames, Financial Editor 


Ss \T day is this?” casually in- 

red Mrs. Chatsworth, as her 
wusband picked up the paper to 
Jook over the radio. programms forthe 


's Wednesday, the 20th.” replied 
‘Mr. Chatsworth, glancing at the news- 
Paper date lie for confirmation. 

“That's what I thought,” remarked 
his wife in a tone that aroused Mr. Chats- 
wore eurioaty. 

“What's in the back of your little old 
beano, that makes you ask me the date 
when you keow whet it i?” 

“Nothing much, but there's something 
out in the kitchen you ought to look at.” 

Before tunin for the Cities Service 
Hour "Mr," Chat 


has sold our chief engineer on adding 
quite a bit of electric equipment in our 
finishing department.” 


This simple bit of domestic conversa 
tion we reproduce because it illustrates 
vast movement that is going on through- 
‘out the public utility industry, a move- 
‘ment especially significant to the investor. 

‘On September 4, 1882, the first power 
and light central station began business 
with just 39 customers, Tt was hard xoin 
at the outset, Some of the early custom- 
fers were given free service for a few 
months as the only way to break down 

‘akepticiam. But once the idea tool 
hold and people began to realize its con- 


worth made an ex- 
cursion into the 
kitchen to see what 
hin wife wa ging to 

ing on him this 
tines’ There before 


him stood a big. US Financial Department is y 1922, only 
white electric refrig- to help readers in the estab- ||| forty years after the 
erator. lishment of | o- ||| first central station 

"So that's where ic ||] wasestablished.over 


that fancy frozen 
dessert we had to- 
night, came from,” 
ejaculated — Chats 


worth, “Where did | mater “He Ty ready oo {omit commer 

‘youncquirethisnew ||] in fnvestment problems. ||| cial establishments 

rece of efiieney ‘Face wil be gay given ce. || snd. scary hall a 

“T got it from the secane te peopecinweemnent ot million industrial 

let ight “com Plante were pubic 

ranged to utility. “customers. 

ve it delivered to- (Today these figures 

day—the twentieth fare‘mich higher.) 

‘of June—to cele- "This rapid 
gave the ut 

something else to 

vertisements of absolutely ‘re- Neoyreses ae 


A Service for 
Readers 


= have aaron siaer’ io 
“The Baitor ofthis Department 


is an suthoricy on iavesument 


liable companies are accepted. 


‘venience the num 
ber of commercial, 
industrial and do- 
esti customers of 
light and power 
companies. grew hy 
leaps and bounds. 


forty-threemillionof 
our 

living tn electrically 
wired homes; over 


the saturation point 


through his forget- 


was near at hand. 


ful mind. why his 
wife had inquired so pointedly as to the 
date. And he seemed so pleased with the 


new acquisition that Mrs, Chatsworth im- 
mediately forgave him forhis forgetfulness. 


“PQUT what put the idea into your 
head?” asked Mr. Chatsworth, 
alte he had opened all the doors and it 
spect frigerator critically. 
“When I was paying last month's light 
bill they were demonstrating it in the 
‘Company's show room. One of the sales- 
men nailed me, and I guess it wasn't hard 
to get me to sign on the dotted line. It'l 
be such a comfort, and so easy to pay for. 
Tarranged to have $20 a month charged 
‘on our light bill 
“The electric light company is certainly 
‘on the job these days,” Mr. 
Chatsworth. “One of their men has been 
calling at our plant quite alot lately. He 


They were gravel 
concerned over their ability to keep up 
the pace of growth and development. 


IN 1926 Electrical World conducted 
thorough survey of the light and power 
situation. This study dealt with the pres- 
cat status of electrifation and deter 
mined the full possibilities of develop 
additional business among customers: 
existing. The results, when carefully tab- 
ulated, analyzed and cross-checked, 
showed that the market then available 
‘was only one-tenth developed. ‘That is to 
say. without adding a new customer, but 
simply selling present customers the idea 
of complete electrification and full use of 
tric service, there was a potential 
volume nine times as great as the amount 
of business already being done. 
‘The whole subject was the leading top- 
ic of discussion at — (Continued om page 8) 
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Mrs.Chatsworth Increases the 

Value of Public Utility Shares 
Cnt fom ee 

the 1926 Conver of the National Elec- 


tric Light Association. ‘The key to the 
situation was shown to be the relation of 


complete use of electrical service. On the 
other hand the study revealed that the 
larger volume would permit the lower 
rate at a profit. 

Tn 1926 domestic customers were con- 
suming an average of 305 kw-hr. per 
year. The average rate was 7.64c and 
Bie cron seoel LALIT AOE 

ianced home, using an electric range, 
refrigerator, water heater, vacuum elean- 
er, washer, ete, could use between 4,000 
and 6,000 kw.-hr. annually, At an. aver- 
age rate of 3.52 (as compared to 7.G4e) 
the average annual household bill would 


te $202.88 (as compared to $2780) 

‘he sty nt only deed tthe pos: 
sibilities of building domestic busines, 
bt aleo covered rutal nevi, commer: 
lighting. industrial poor, indestal 
heating, commercial cooking” reiroeds 
railways and miscellancous fick." ‘The 
Shire survey brought to light these fact: 

I possiblities were fully realized, the 
yearly sale of electric energy, would it 
Ereane_ from $7,997,000,000" kwchr. to 
$00,400,000,000 kw hr. Calculated. om 
the bass of the reduced rate, combined 
from income ofall central tations would 
frerease from $1,470,000,000 annually to 
eeanisrro, “ 

enerator capacity to handle this 
volume would have to be increased from 
26,890,000 kya, to 0%300,000 Kves‘This 
oukd roqeire «capital investanont of 
$21,805,000,000 as compared to the 1020 
fires of $7,300, 000,000- 

Doing the larger volume of business the 
average load factor would increase from 
Sha%p to 708%. ‘The investment per 
Kilowatt would increase from $290 to 8500 
wile the income per Kilowatt. capecity 
ould jump from #478 to $115.76, The 
{atio of capital to income would decrease 
From 5.1/1'to &1/1. 

if these statistics seem a bit confusing 
they nevertheles establish the truth that 
if ulities sell the idea of complete electi- 
fication, oer the rate noceasery to get the 
‘ohume and invest the amount nesowsary 

the increased service, they 
their plants more continally 
fs more motey and turn over 
thetr capital more frequently, ‘To revert, 
senin to the average hooesbotd it would 
Spend seven or eight times ax much for 
‘Tet and eter tines a mach 
service. even on the higher basis of say 
$17.2 month, how ele could mach mod: 
fre sm purchase 20 much i comfort 
tnd convenbence? 


([uiusitcame shout that publietlites 
became selling organizations ax a 
ter of administrative policy. | Until recent 
years ther chief effort bad been devoted 
to getting ready to serve. With the major 
of the country wired for electric- 
ity the utilities are now exerting every 
effort to sell full (Continued on pope 6) 
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Here is the 
ANSWER 


to questions which 

bother many investors 

How can you tell what gives a 

first mortgage bond absolute 

safety? 

How can you get the highest in- 

comme fron your money, consist= 

ent with safety? 

How can you sclect a safe invest- 

ment house? 

How can you retire in 15 years on 

our present living budget? 

How ean you get double the sav- 

ings bank interest rate or more, 

with all the convenience? 

How ean you judge the security 

back of a first mortgage bond? 

What is the history of the first 

mortgage bond in Chic: 

Why can Cochran & NicEiuer sett 

first mortgage bonds in every 

state of the Union without sales- 

men? 

{Al of these questions and many others 

ital to investors are anawered inthe new 

tuition of 2 famous book, = Behind the 
ere Honds Are’ Made” Get 

ur copy nee lay end it. No 
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| Mrs.Chatsworth Increases the 
| Value of Public Utility Shares | 


(Contin fm saat 8) 


service to each customer. You now sce 
Attractive show rooms filled with electrical 
appliances, salesmen from the local light- 
ing company call at your home to sell 
washers, refrigerators, vacuum cleaners, 
ete. Appealing circulars are enclosed with 
your bills. Similarly the industrial and 
commercial fields are being covered. The 
utility today’ is a selling organization. 
This, then, is one of the many pictures 
of the investment status of public utility 


money through the sale of bonds and 
‘shares. It shows how investment in them 
| is protected as to both principal and in- 
| come 


To Help You 
Get Ahead 


WE one ied elo wil pny 
family ia layiog out.» Beans 
They will be sent on requcse 
wasore Viewpol i 
vestor's Viewpoing’ peony an exple 
ation ofthis form of investmenc in say 
cod emg nal with se 
teresting examples of how the pene 
formal weeil bp he mas etth $100 
Se more to pet ahead’ Published for free 
ncion by United States Facal Corpo: 
{ation jo Broudway, New York. Ask hem 
foe Bookiee 
“deal Investments” is the design 
nivermly accorded, Smith Fist Mortgage 
614% Bool. which carry attactive tax 
{efond features." history of the Howse and 
{nformation rlaive to thie honds and the 


saleguards thae suroved. every sane they 
Or ay be aie, oy airing the 
frome ofice of The FH. Smith Company, 
Santh Building, Washingeoo, D. C 
“The House Behind the Bonds reminds 
the favestor of the importance, oc ooly of 
sping the vennen,bro ceeing wp 
ct who offers. Add Fidei 
Hood Mortgage Co. 388 New York Life 
Baildiog, Chicago, I 
How to Retire in Fifteen Years is the 
sor of ne sre and Seite mcd of 
ling ee nd igo de 
income which will sopport you the 
| | fe of your life onthe bast of pour present 
|| iving Bodger. Write for che hootlee to 
CCochtan’ & ‘McClocr Company, 46 North 
Dearborn St, Chicago, I 
How to Get the Things You Want 
tells how you can ve iaserance sean active 
part of your programm lor geting. ahead 


Financially. Phoentx Mutual Life Insarance 
Company, 328 Elm Serer, Hartdord, Cona., 
‘will send you this booklet on request 


‘The Guaranteed Way to Financial In- 
dependence tlls how a definite monthly 
Savings plan will being you financial inde- 
‘Weite for chit booklet 1 Taves 
fors Syadicate, soo North Seventh Street, 
Minaeapolis, Mina. 
The Making of 2 Good Investment 
tells how 614% can be made on investment 
in First Moregage Bonds in unitsof $50, $22, 
‘Stow; bow the bonds are 


companies. It shows why they must raise | 


$10,000 For Sale 
On Easy Payments 


Financial ease for your retir~ 


$1,000, $10,000 and 
reater ‘amounts ean be con 
Yeniently acquired in 120 
‘months by monthly payments 
of $6.30, $63 and up. 


First Mortgage security, 
{$20,000,000 in ‘resources 
the GUARANTEE of » 33. 
year-old institution of 
integrity safeguard your i 


‘vertment. 


Call, werite or ‘phone 
‘for Booklet PS-17 


tablished 1494 
100 North Seventh St, 


Minneapolis, Mi 


antidote for gloom 


Wir a good flashlight in your 
hand you have the better of 
‘any dark situation. Touch the 
‘switch on your Eveready and 
‘a stream of daylight leaps to 
your defense. A perfect helper, 
to, when there’sa tidy mechan- 
ical job to do, and do right. 
‘The flashlight habit is one 
of those things you can't over- 
do. Work with an Eveready. 
‘and it will work for you. And 
don't forget the power-plant 
—the battery. Keep your flash- 
lights perfect in performance 
with those marvels of endur- 
ance, Eveready Batteries. 
They're simply 
LIGHT. They're 
crammed full of it. They last 
and Jast and LAST! You'll be 
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“Always the Same,” 
Says Pipe-smoker 
of This Tobacco 


A tobacco, that keeps « pipe-smoker con- 
‘tented for five years apparently bas 
‘something about it of interest to the great 
pipe-smoking fraternity. 

‘And so it is with pleasure that we 
reproduce a letter from Mr. Beatty of 
South Carolina, who reserved his opinion 
of Edgeworth for five years—and then 
spoke up. 


Qhartenton, 8c. 
ebronry 10, 1807 


Gay B. Beatty 


‘That's the way Edgeworth is—it reems 
to keep smokers contented, and sooner oF 
later they write in to tell about it 


To those who have 
swover tried Edgeworth, 
e make this offer: 


Let us send _you 
frve samples of Bdge 
‘worth wo that you may 
Tit it to the pipe text. 
It yoaike the samples, 
you'll like Edge- 
worth wherever 
and whenever 
you buy it, for it 
never changes in 


Write your 
name and address 
to Larus & Brother Company, 10 8. 21st 
Street, Richmond, Va. 


Sigil eka Sato oats 
sll th msde psd manne fal prea, 
Both Edgeworth Plug Slice and Edgeworth 
TReay-Rbbed are packed in mall, pcket- 
tine peckagen, in handsome humidors bold. 
aga pound sod also 6h several nay be 
betwen ase 


—a signal with a 
double meaning 


gOS Hahed from out of some, se 
lisaster sends its tragic ay to ‘Save 
Our Souls.” neers 

S.0.S.—in France with Pershing these 
letters meant a prompt and thorough Sery- 
ice of Supply, backing up the front lines. 

Here in America today the business of 
telephone manufacture and distribution 
too has its S.0.S.—the prompt service of 
supply with which Western Electric backs 
up the nation’s telephone companies. 

‘The emergencies, when fires, floods and 
storms threaten to cripple telephone serv- 
ice area part of the day's work, and are 
anticipated and provided for—by previous 
planning in building up reserves of equip- 
ment in a nation-wide chain of 33 dis- 
tributing houses. 

And then there is the greater, though 
less spectacular, every-day job of providing 
the sinews of ‘telephone service for the 
nation—a service of supply challenging 
comparison in efficiency and cost. 

Thus as distributors, and also as.manu- 
facturers and purchasers for the Bell 
System, Western Electric finds its ad- 

ventures in many fields. All to serve 

you when you raise your 
receiver off the hook! 


Western Electric 


Purchasers... Manufacturers... Distributors 
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An Organization That Is Ready to Tell You 


What You Want to Know 


HEE things we bay daily, month 


ly, oF yearly are ones which, a8 a rule, 
we need no outside help in purchasing. 
Bue when it comes to buying some- 
thing that only has to be bought once 
or cwice in a lifetime, there is not 
much in the way of past experience to 
guide us. In such instances it becomes 
necessary co do a little investigating 
if a wise selection is to be made. 

With mos of us; chi investigation 
process is necessarily limited. We ask 
those of our friends who haye had ex- 
perience with equipment of the type, 
question salesmen, and generally’ try 
to find out what is what. The trouble 
with such an investigation is thar it 
seldom goes far enough or is sufficient- 
ly impartial; the experience of friends 
is restricted to comparatively few 
makes and salesmen’s advice is rarely 
unprejudiced. 

F the product you are buying is one 
that will last some time and requires 
a considerable investment, it is worth 
while to look for further guidance. In 
this connection, you will find the ad~ 
vice of some of the reliable testing 
organizations now in operation hel 
fal inssmoch ax their experience 
thorough and covers a large number of 


the products in a field. 
isa este wlgetors, a 


heating equipment, radio apparatus or 
tools, You will had the Popular Science 
Institute of Standards ready with a 
very comprehensive and impartial 
service—a service that is based on data 
which no individual could collect. 

Ac its disposal the Popular Science 
Institute of Standards has $350,000 
worth of testing equipment inthe Sape 
Engineering Laboratories at New York 
University, where the tests are made. 


THERE is aoe a, produce approved 
the Popular Science Institute of 
Standards without Dean Bliss sanc- 
tion; ly goes over with the 
Ue at 
every product and determines whether 
oval is merited. To receive the 
approval ofthe Popular Science last 
tute, equipment must be so designed 
and constructed that it will give effi- 
iene and lasting service; it also must 
represent good value, since price as 
well as performance is considered. 
The tests that determine these facts 
are necessarily extensive—just how 
extensive few le realize. For ex- 
ample, the other day a letter was re- 
ceived froma reader of Poputar Science 
Mowtuty who wanted to know what 
tests The Institute put refrigerators 
through as he would "like to try them 


About 
Refrigerators. . Tools... 
Oil Burners... Radio 


on his own refrigerator in his home. 
This reader did not realize that it 
took the Popular Science Institute sev- 
eral months and as many thousands of 
dollars to construct a constant tem- 
erature room necessary for the accu 
rate testing of refrigerators. He was 
not aware that the all-inclusive tests 
made on a refrigerator take at least a 


that it requires electrical and en- 
incering experts of the highest type 
to make such tests. 


S AN indication of the high value 

placed on The Institute's tests by 
authorities in a position to appreciate 
their nature, we cite the recent appoint- 
ment of the Popular Science Institute's 
Director, Dean Bliss, as a consulting 
mechanical engineer to the U. S. Bu- 
reau of Standards in Washington. Ever 
since The Institute's establishment 
four years ago, Government officials 
have in close touch with it, visie- 
ing the laboratory and witnessing tests 


in progress. 

Readers of Poruzas Scramen 
Moxruty therefore may place full 
confidence in products bearing the seal 
cof approval of The Insticute. Special 
inquires on radio, ool, oil heating, 
and refrigerating equipment and re- 
ests for lists of appeoved. makes 
should be addressed to the Popular 
Science Institute, aso Fourth Ave., 
New York, N.Y 


© 
Popular Science Monthly 
GUARANTEE 


The above seal on an advertisement 
indicates that the products relerred 10 
hhave been approved after tet by the 
lar Science Institute of Standards 
sx Scusscx Moser 
tees every atic of a 
‘vertised in is columas. Readers who 
buy products advertised in Porucan 
Scrmsce Mosrrauy may expect them 
fo give absolute satisfaction under 
formal. and 
i boy 


i rope tern 
pimp Sad ae oe 
Sctoeca Morr. Tee Pestnuens 
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This grainless wood board 
is writing a new page 
in the drama of progress! 


Possesses remarkable workability—won't crack or split. Revolutionizing methods 
of manufacturing in many industries. New uses discovered almost every week. 
Send for large free sample and find out what Masonite Presdwood will do for you. 


Here is a creation of modern in- 
ventive genius that is challenging 
the imagination of manufacturers 
in scores of industries, and that has 
already made it possible for a 
number of them to reduce their op- 
erating costs, improve their prod- 
ucts and broaden their markets. 

A genuine all-wood board which 

absolutely grainless! A board 
that positively will not crack, heck, split or splinter. 


FOR SIGN BOARDS 


A board of uniform strength and truly remarkable 
workability!——That, briefly, describes Masonite 
Presdwood. 

‘And yet these are only a few of the many 
of Presdwood. It is very dense and tough. It is highly 
resistive to moisture, It has a smooth, attractive sur- 


face on the face side, requires no 
and takes any finish beautifully. 


Can be cut and milled 

Presdwood is simply wood torn apart and put to- 
gether again. It contains no foreign substance: not 
even a chemical binder, So it cannot damage tools. 

Presdwood comes in’a four-foot by twelve-foot size. 
Tt can be used on any woodworking machinery. It can 
be cut out, punched, die cut and milled. In fact, Presd- 
wood is adaptable and workable almost beyond belief. 


From doll houses to bridges ! 

‘There seems to be practically no limit to the uses for 
Presdwood, and new uses are being discovered week 
after week. 

Candy makers are now using Presdwood for starch 
trays, and in the Chicago Art Institute it is backing and 
protecting rare works of art. 

Store fixtures of many kinds, incubators, clothes 
hampers, bedroom screens and fire screens are made of 
Presdwoods so are work-bench tops, bread boxes and 
concrete forms, 

You will find Presdwood as paneling in the new 
Pullman cars of several leading railroads; you will 


int for protection, 


FOR PLAYHOUSES AND TOYS 


Ma: Laurel, Misioinnt 


asonite -— 


PRESDWOOD 


find it made into mesion bees 
for many radio speakers, Large 
halls aod pavilions have floors of 
Presdwood; and it is already be- 
ginning to go into fine office build- 
ings, apartment buildings and 
homes for the same purpose. 

Toys are made of Presdwood; x 
trunks, wardrobes, bank vaults, and TOR SAFETY WHEELS 
telephone booths are lined with it, 

re are kitchen cabinets, shelving, and office par- 
titions of Presdwood; thousands of feet of it are used 
in making movies; there is now a demand for it in the 
construction of dams. 

In brief, Presdwood uses range from doll houses and 
invalid trays to bridges and flumes! 


Withstands the wear of all outdoors 


Out in the open country—there, too, Presdwood is 
proving what an enduring, adaptable material it really 
is. Water, wind and scorching sun have little effect 
upon it, even when it is left unpainted. Steadily, per- 
sistently, it withstands wear and tear that have wrecked 
many another material in a comparatively short time. 

Presdwood is being used for speed hoats—alike on 
the Gulf of Mexico and the lakes of Wisconsi 
ers’ tables are made of Presdwood; 0 too are safety 


as far west as Idaho, 

And so the list of Presdwood uses might be conti 
ued for many paragraphs. We suggest that you put 
this grainless all-wood board to the test yourself. It 
may be exactly the material you are looking for. Write 
today for large free sample. It will be sent promptly 
on request, 

MASONITE CORPORATION 


Soles Offices: Dept. 1288,111 WF. Washington St, 
Chicago, Mlinois 


ILOING BOATS 


The Long and Short of It 


ST THINK there should be more leading 
articles in your magazine and fewer 
short’ paragraphs containing inventions, that 
‘are not of Interest to the average reader.”—D. 

‘M;, Philadelphia, Pa. 
“7 qin am enthusiastic reader of Porotan 
Senex: Mowry because I feel that it keeps 
‘om all Ue new discoveries apd in- 


impression hat your maga 
‘mproviog ‘with age. Tam. imp 
tstounded to nate. the unlimited variety of 
Kong and short articles that are published every 
month" G-A- 8, Porter, Cali 


One Surprised Thief! 
OLLOWINGthe 
Dabaetoce 
yur * Kinks for the 0 Ry 
iotorit tp on 
my or 
tc whieh 
Sein fe thet 
tre tomoney with 
Htqniton seih, Last Saturday afternoot 
Tid ny or ona beck i tne Soineentn 
sid ty bustle et ny keys i, Uh igalion 
pet? "As tlt 1’ threw the oetithch 
ite on ana et theca 
the fice wet into foked 


st down on 
Vhile Twas 


did hi, turn the wont? 
iat think, wo. turn the ignition key of 
—P. H. P., Providenee, R. 1. a 4 


Why Not Buy Another 

Copy? 
“WANT to tll you how your monthly 
Sppreciated over bere. We have s copy in 

the library but there i nich 
fdemann ort that it isonly 
by trtegy that I bave ever 
Brea to ta ata 
eg yo seen 
cane do, think. aid wish 
tag hsm me tr 
tied ta Anerson pegs 
dscince." A.A. Gear 

‘owt, England 


Can a Plane Fly Backwards? 


“ODN PAGE fifty-three of your June eso you 
have ‘au article concerning a variable 
pitch airplane propeller. ‘The claim is made by 
the inventor that a ship “could even fly back- 
san with the device: This is aburd in the 
‘extreme. Anyone with the slightest bit 

telligence knows that 


geneva 


motion, Move the system backwards and you 


ee 
Tpereayeteg AG ete sat 
qeowuepsak tienes te 
a ee 
flight depends 


Ge ncaa ti gemini ‘te ie 
rp 

i ae wet eng ie oe 
eee 


Puts Science in Its Place 


“Sie ignorant boob, on page thirty-cight 
“Tine numbers anys that ome 
Galea * appre OS seg 
termines 
iam hewn al ett: fora ball 
fal witha greater speed Unrough space 
than's ball of woods having the two balls the 
fame in thee lagenens of ines Thi T have 
pro a a fact no, unis you ignorant 
Boise ea er at and 
a, Aaheri 


scientists to 


wre 


Another Vote for Elinor 


“J CAN tally pmpathine with J.B. N.. and 
T Soe oa Wetter ta yout Sour ome 
that “Blinar Was Right’ Faitended school in 
Ai diferent states, have Hive in twenty other, 
iivel nearly four Years in Toda and traveled ba 
twenty-five other 
countries Thave dee 
Soted all my" apare 
tine faa 
food 
fd the Keran and 
‘Sata arn oe 
fe ators of the 

orl C 

, areooey, 
Physic mechanics 
‘tin efor meno, Valen 
Son ine th 

rn the ide role 
‘acchanical appliances and inventions all my 
Wi ing Ft ig, ting have ben 
tay hobbies [bavetnts bis pe and owned 
tn trained varios Kinde of etal" a8 


to interest anybody with my talk. One has got 


to have Hed. DR. Pittsburgh, Pa 


What's Your Figure? 
IN you put on a contest, why do 


Ibeping Gas aid is friend in 


cing out 
car. But when you printed the prize- 
‘winning ansmers, Twas disgusted. “I know 
that out of the sixteen, only two were at 


T would 


Sisty Dollars Worth of Advice.” 
change it to: “One Hundred and Sixty Dollars 


‘Worth of Roloney.”"—H.G-S, Arcadia, Fla, 


Killing Time in Canada 


[YOU en pais ye 
rey ar 
aomeeae 
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Gear Shilt Propeller” "This may be new f 
airplanes, but the mane fem Ned yearh 
d tots, Next new () 


=. ag trucks 
ittsburgh with this identical idea. On the 
trucks each ‘of the four wheels had « motor, 
‘On sutos, one motor was all’ that war enn: 


Pittsburgh, Pa. 


Our Art Critics Say— 
HAVE worked side by se with 


wi 
Sake wumber, You've wat che al 
your June timber. "You've got t 
"Tone bres ware can UMt"A. 
taburgh, Pa. 


int 


rant to sy that your recent cove pint 


ings have been about the most colorf 
‘vigorous pieces T have ever seen. I am no met 
‘sper, but T think that you and your ‘arti 
Ihave done something quite distinetive in inter. 
Dreting the trae spirit of Avera enterpie.* 
finneapolis, Minn. 


Why Editors Grow Bald 


HE thing do wt ike bout your 
“Tide the setion wha te une 
matron vaon "Ma Cheap, 
“al yor pri eto compl 

oene tedesoumios we 

SRinportg eigen even 
tsottoctnf ijt met olreting 
Sour mage" H'A Ts New Yor Cy. 


Here’s to Dick Byrd! 


MMANDER RICHARD. BYRD, 
explorer and scientist, should 

sot irc aly anyone Who 
igen th tion ty hat hi ight were 
feathardys He proved there was no ld in the 
Tegions, and demonstrated the accuracy 
ihrwblch navigation msramentacan be wood 
Is for Byrd raking Ue college toys Hven 
fomembet Une Uajn volunteered and hal 
{Sine the permlaion of thee parent rte 
NUE M aide eter, Myra fight tthe 
Soh Pl feta why ame ofthe 
Country's estat cents ering Ue 

SH, Hrokton, Mase 


Why an Icebox? 
[WAS partion 
Terie bac 
"Taf Philadel 
ti: who contented that 
; The pnpoee of esefege 
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Postale job edo inthe morning bat 
‘mov give you the sme ery come that Fo. 
(Gaon eel doy 


WW 


yi y 


‘Totemarestsemeath cemforte 
‘Rive ander sey cmiisoany sip 
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nerves 


can’t take the smooth, sure shave 
out of the Gillette Blade 


‘ORRY—a sleepless night be- 
hind you and a stiff day ahead 
shave you ever noticed how your skin 
tightens on such mornings—how 
different and more difficult even a 
simple thing like shaving seems to be? 
Relax. Lather well and give the soap 
and water time to soften your beard before 
you start to shave. One thing you can 
‘always count on: your Gillette Blade— 
every Gillette Blade—will be right up to 
mooth, even job, no matter how jumpy 
your nerves may be on any particular 
morning. 
Gillette makes this promise to every one 


Qe 


‘ede Coe Bade i our nee 


of the 28,000,000 Gillette users in America. 
‘To keep it we have spent, during the last 
ten years, millions of dollars for blade 
improvements alone — $00 patents, em 
bodied in machine processes that are 
accurate to one ten-thousandth of an inch. 
and timed to one one-thousandth of a se- 
\ctory system that makes four outof 
every nine workers inspectors, and nothing, 
else, and pays a bonus for detecting every 
single blade that won't do a superb job 
of shaving. 

All this, so that every Gillette Blade 
may play its smooth, even-tempered part 
im your daily shave, every morning. 


GILLETTE SAFETY RAZOR 


MOSTON, U.5.A- 


Gillette 


betes me 


“Progress in telegraph or radio—in each of 
the great inventions that has made this world 
1 better place to live in—has resulted from years 
of research, tests and experiments. 

It is only natural, then, that the Grebe Syn- 
chrophase A-C Six should be hailed as an out- 
standing development of radio science. A 
non-battery, alternating current receiver 
that represents pineteen years of painstaking 
effort to reach the utmost in radio reception. 

These long years of development now 
give you a receiver of incomparable range 
and selectivity—with beautiful tone quality 
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—freedom from A-C hum—illuminated single 
dial and other new Grebe improvements which 
make possible better local and distance reception. 

This new receiver is fully explained in 
Booklet P, which will be sent upon request. Or 
better yet, hear the Grebe Synchrophase A-C 

Six today. You will then have a demon- 
stration of what nineteen years of Grebe 
leadership has accomplished. 

Other Grebe sets and equipment: Grebe 
Synchrophase Seven, Grebe Synchrophase 
Five, Grebe Natural Speaker (Illustrated), 
Grebe No. 1750 Speaker, 


RADIO 


A. HL Grebe © Company, Inc, 109 West 57th Street, New York City 


Factory: Richmond Hill, N.Y. 


Branch: 443 So. San Pedro Street, Los Angeles, California. 


Makers of quality radio since 1909 


© This seal on am advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See pare 8. 
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What Can Happen While 
You Wink Your Eye 


FEW years ago, when kings 

‘ere more plentiful than now and more 

me Inifed or shot, soldiers used to 

lear a space around each royal per- 

‘oF aafety zone within which 

ing assassin could penetrate and 

‘where uneasy crowned heads could feel 
reasonably secure, 

Bach human being, whether he knows 
it or not, goes through life surrounded by 
just such a. ; @ space within 
‘men, automobiles, or other objects 
may be extremely dangerous, beyond 
which they are safe. For some people 
this sphere of safety is narrow, for others 
it is wide, Its actual width for you is 
fixed by how long it takes you to think. 
der, for example, the all-too-fre- 
tomobile collision. ‘Tests of fifty- 
drivers made by the U. 8. 
Bureau’ of Standards showed that the 
average time needed to see a danger sig- 
nal, realize its meaning, and. begin to 
press the brake lever was a little more 


than half a second. In this time a car 
traveling at forty miles an hour would 
move thirty feet. ‘That is the minimum 
‘width of the driver's zone of safety. But 
some persons need more time than this; 
they do not begin to press the brake lever 
until a full second or even two seconds 
after the danger 


merely before the ear could be stopped, 
but before the driver even began to bring 


waxing certo 
sarily two or even four 


imes as wide as 
that of the average driver. 

Professor Charles F. Park of the Mas- 
je of Technology, ex- 


sachusetts Inst 
pert on automobile traffic, recently em- 
phasized this viewpoint of the ever-grow- 

tng problem of how to kee peopl from 
being illed on streets and highways. 


Last year 20,801 persons were killed and 
nearly 800,000 injured in automobile ac- 
cidents. Since 1921, more than 8,500,000 
people have been injured and more than 
‘000 killed by automobiles inthe 
United States, while money losses have 
Seen more, than $9,000,00,000, “Every 
Mee official concerned with this app 
ling situation realizes, Professor Park em 
phasizes, that something must be done. 
“There has been a return,” he says, “ot 


these dare. Average highway spoeds are 


increasing. jine percent of the 
high 
eat, Profemor Park computes, were due 


to speed “too fast for existing condit 
and the kind of driver.” 


[AT last phrase is the very core 

‘of the problem. It is the explana. 
tion of the idea of a necessary zone of 
safety which each person must manage to 
a 


“ 


maintain at perl of injury or death. 

‘Few motorists know, the Massa- 
chusetts expert argues, the one 
‘most important thing about them- 
selves—tat is, the characteristic 
Which payehologists call the “reac- 
tion time.” Its this that measures 
the width of the safety zone which 
you must guard, as soldiers guard 
the open space around a king. 


[OT long ago a young man of 
more than average intelligence 
land driving skill was arrested for 
speeding and haled before a“magis- 
{rate in New York City. It was his 
ieee 
snow L was speeding,” he con- 
sed, “and I know I was taking 
etanece-“Dut, Your Honor, have 
igh-powered car, simply 
can't help it! ‘The only way’ to 
‘stop me, T guess, is to revoke my 


licens. 
indge followed his sugges- 


The 
tio 

menace of slow-thinking 
drivers on the highways is impos- 
sible to compute. No one can say 
how many thousand lives, how 
many millions of money, they have 
‘cost. themselves and others in the 
last ten years; not because they are 
careless or incompetent, but because their 
thinking machinery does not work fast 
‘enough to keep up with modern mechani- 
cal speeds. 


rT TAKES a fraction of a second for a 

sight Lo register on the sensitive retina 
of the eye, oF for # sound to affect the 
mechanism of the ear, ‘Then another 
fraction of a necond is lost in transmitting 


proper nerve to the thinking cells of 
the brain., ‘These thinking cells lose n few 
‘more precious second-fractions while they 
decide what be done: settle 

r "a that the foot bi 


mk 
nother hundredth of a second or %0 
is lost while the necessary orders are p 

pared to go to the muscles that must 
the work. ‘Then another brief time is used 


in sending the message down the nerve to 
the muscle, and finally there isa tile of 
delay while the muscle ets ready to act. 
All these delays, added together, consti- 
tute ‘the reaction time: ‘the 

in reeponding to 


time lowt 
emergency 
Uf this 


me is a half second, 


Pedestrians at night can bes safeguard themaelves 
from being hit by weatlog light colored clothing, 


(which f meen most realy 


‘oy mutomobie driver 
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the average of the drivers tested by the 
Bureau of Standards, the driver, running 
at forty miles an hour, is highly dangerous 
to himself and everybody else within 


thirty feet. If anything shows up sud- 
denly twenty-five feet in front of him he 
will hit it. No escape ible, for he 


cannot complete his thinking process in 
time to make the necessary motions. 


F THE speed is sixty miles an hour the 
| ately correspondingly 
wider. If the driver's reaction time is 
longer, the none is wider stil: Practically 

ich a danger in Jess 


hows, therefore, that every automotile 
‘ought to be preceded by at least twen 
seven feet of clear space. ‘That much is 
necessary to enable the driver to think. 
‘On November 
25, 1923, the fa- 
mousracingdriv- 
er Harry Hartz, 
was making @ 
actice spin on 
the automobile 
speedway at 
Beverly Hills, 
California. While 
he was on, the 
hack stretch of 
abiieeiatiiass 
other car caught 
fire in front of 
the grand stand, 
near the me- 
chanics’ pit. In 
the excitement no one thonght 
‘of any signal to war Hartz, 
speeding toward the blazing 
ck, at mote than two miles a 
For 


him to 
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smashed a dozen cars and drivers, waiting 
to go on the track for the next event, ‘To 
have swerved in the reverse direction 
10. the 
ither way would have 


Harts did the right thing. He kept 
straight on, hit the blazing wreck at full 
‘speed, was catapulted from his own car 
acrost the track and into the pits, exeap. 
ing death by a miracle. ‘Two men stand- 


bile speeding at 120 miles 
nearly two hundred feet in a second. For 
the average driver its zone of safety 

not be less than a hundred feet. How far 
Harts was from the wreck when be 
uncertain, but quite probably 
‘was too close to do anytt Even 
had his decision been to try to avoid the 
smash and risk a greater one, he probably 
would have hit the wreck. just the sa 

His nerves and brain cells would not have 
had time to begin to twist the ates 


IHE fastest thing that any man ca 


to the eye is about on 
for most people. In that flash of 
automobile speeding sixty miles 
will move nearly ten feet. A fast 
will move more than twenty-fiv 
An airplane pilot can run into a small 
bird, for example, after he ean first see it 
and before he has time to wink hi 

against the expected shock. A golf ball, 
driven at the wrong angle, can hit a man 
fifteen feet away before he winks. A rifle 
bullet will travel three hundred feet. A 


path is toward you it will do no good to 
dodge. Even if you sight it two miles off 
it will hit you before you ean wink. 


purposes, however, the 
ly quick reaction of an eye- 
‘wink is not what needs to be taken into 
account. If accidents are to be prevented 
some means must be devised, as Professor 

either to quicken human re- 
sponses until they fit out new machinery, 
oF else to slow up automobiles and other 
machines until they fit the reaction time 


second. 
"This time of one second fixes, therefore, 
the zones of safety which should surround 
all kinds of machines ; 
For the average automobile speed of 
thirty miles an hour the safe distance is 
forty-five feet. For sixty miles an hour 
is ninety feet. If your steering mecha 
nism breaks at a sixty-mile speed you will 
have been hurled nearly ninety feet far- 


time to act.” For rac- 
ing ears at two hun- 
dred miles an hour, 
the distance needed 


for thi 


king is $00 


DR railway trains 
it the speeds. of 
sixty or seventy miles 
fan hour, the safe 
thinking ‘distance of 
the engineer is no 
larger than for auto- 
mobiles, although it 
muy take longer to 
bring his heavier 
mechanism to a halt 
In @ recent railw 
wreck in Germany it 
‘was, proved that the 
engineer had fallen 
asleep and allowed Ate 
his tenn to run too : 
rapidly over danger- 
oun track. ‘The con. 
ductor, who should 
have pulled an emer- 
eney brake, claimed 
that the twenty-two 
seconds which ela 
between the failure 
of the engineer to slow up and the result 
ing wreck was not enous! 

‘thought process to operate, 

Bye advice of Profesor Karl Marbe, 
noted psychologist, the defense was de- 

ied, Four seconds was sufficient, 
ided, for any possible combination of 
the necessary thought processes on the 
part of a reasonably alert conductor. 

‘A motor boat, at the record speed of 
seventy miles an hour, needs a safe radius 
(of 105 feet. Airplanes are about the same 
racing automobiles, the speeds attained 
being of the same order. If Max Valier 
and fitz Opel ever suceced in perfecting 
proposed rocket airplane, to be shot 
from Europe to America at an average 
speed of @ thousand miles an hour, the 
necessary zone of safety for that craft 


tu me onrvens aracrion ne 
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quarter of a mile 
a zone of safety de- 


Ip iis ueaing Sas we ck os 

by t ing object as much as 

it does to the speed demon isl 
‘short te ago, a baseball was 
‘dropped off the Washington Monu- 
ment. A player on the ground 
indicates that was probably 
moving about 125 feet a second 
‘when it was caught. Pitched balls some- 
times move almost as fast; batted ones 
move more slowly. Probably the average 
foul tip, just off the batter's bat into the 
grandstand, is moving about. fifty or 
seventy-five feet a second. For a 
‘howe reaction time is one second, and 
who sees such a ball only fifty feet away 
from his head. there is no hope. He will 
just about have time to close his eyes but 
not to dodge. 

‘There are applications of the idea. to 
human movements also. A man walking 
at a brisk rate of four miles an hour has a 
safety zone of six feet. Ifa manhole sud- 
denly opens three feet in front of him he 
will fall in, The distance is too short to 


give him time to see the danger and avoid 
ft. "For a marathon runner making ten 
miles an hour, the safe thinking dis- 
tance is fifteen feet. For a sprinter going 


as fast as Paddock did when he made his 


(Quick thinking divers, who reaction time is one 


‘Siow Gece cinimuar distances of safety at the speeds indicated. 


) 1yse ost 


the zone of safety in 
ust be ‘lengthened to. approxi- 
imately thirty-one feet, 


Fret tre runners appronch- 
i collision the safe 


dis. 


docks, for example, sprintiny 
toward each other, will col- 
lide inevitably if they turn a 
corner and catch sight of each, 
‘other when only thirty feet oF 
so apart, ‘That assumes an 
ion time of one- 

hhalf second each, 
rable time that 
people need to think also ex- 
plains the mystery of why so 
many suffer falls, when it 
seems that they might easily 
save themselves by grabbing 
‘somenear-by support. Amon) 
32.85 home and street 
its reported by poli 
holders of the Travelers I 
surance Company in 1927, 
4,524 consisted of falls, Sev: 
ree of these were 


and sixty-four were falls out 
of bathtubs. Certainly some- 
thing must have been at 
hand to take hold of in most 


is that although people 
tall rather slowly in comparison with 
other moving objects, the speed is never. 
theless sufficient to carry them out of 


make the required mo 
of an eye-wink, a person will fall only two 
inches. But in half a second, which 

‘would be a rapid reac- 
tion time for a person 
‘who had not expected to 
slip, the fall will be four 
feet. In one second the 
stance fallen will be 
teen feet; the speed 


increasing by about 
« 


that second, should 
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“Folks, That’s Ramblin’!” 


Will Rogers Gives the Low-Down on Covering 
The Country by Way of the Airplane 


By Cart HELM 
Published by Arrangement with the McNaught Syndicate 
JHE little Kansas town was in a a can we, all of us! He has flown between 
‘turmoil of excitement. “The re tia we ten and fifteen thousand miles in the last 
ception committee, all decked out two seasons, riding in air mail and com- 
to'meet the Speaker of the Eve //— i 
wae anxious and nervous 


Here the town was, flags a 
flying, and the Distinguished 
‘Guest had failed to show up! The 
{481 tala from the metropolis hed 
cchugged in and chugged out, but 
the Speaker wasn't on it. And it 
was the last train, 


a pieos fo 67 Ine pene ol 
own. In ‘una Ryan 
builthy the makers of Lid. 
Peres famosa Spirit of, Lovie 
to cover at least 

two thirds of the United States. 


>, mereial planes with licensed pilots, and 
N ext season (from October to June) 
pana) 


Downhearted, the townspeople COSTS almost twice as much 
were leaving the station when an to travel by airplane as by ral, 
firplane roared overhead and Will admits it, But the humorist 
anded in a, pasture across the hasbeen able tcover more round 
raltoad teas, Out of the cock in his one-ight-stand, Teture 
pit stepped a smiling gentleman, wurs—and more ground meat 
table typewriter in one hand ‘more money! And he will tell you 
in the other. his disposition has been improved 


anc Wel folks” he, drawied, ae 
reception committee charged 
down on him, “here we are. “Gosh, 1' 
hungry! Come four hundred miles sine 
‘That's ramblin’, folks, that’s 


by sleeping in a real bed every 
__lghtinsteed of nastufly,cindery 
ng eat! 
But those are not the only reasons that: 
ipted. Will. Rogers to choose to fly. 
Fic's "air conscious’ —to a greater degres 
‘than any ze. << rapntegty 
Prominent citizens, He flit from place to 
Place over the map because he wants to 
Tnake every man, woman, and child of us 
Tile coulout" too, Ha wants the whale 
country to got up and root for aviation, 
But there's one thing Mr. Rogers would 
like to say on the subject right now, and 
EVER ride in a train when you can isbringing aviation down among allof us, he int snuling or joking when he say it 


N 


find a good airplane with » good into our own little home towns. Ifhecan “I don't advise flying with anybody 
pilot,” he replied. “Saves you time and fly around like a sky-hootin’ skylark, so that happens to have something that is 
money in the long run, shaped like an e. 


folks. And look at the 
fun you haver” 

‘that happened once 
it happened dosen 
‘times this season and last 
asthe world-famous cow- 


But I do advise, with the 
utmost confidence, any- 
one flying with our real 
econnized ai passenger 


3 ENTHUSIASTIC 
as he is, Will never 
tginta a cockpit unt 
Goeplenasand oalarone 
that the pilot is licensed 
to fly after having met 
the qualifications set by 
the Director of Aero 
nauties of the Depart. 
‘ment of Commerce. 


lecture tour, He was 
in'more than three hunt 


every state in the unior 
and made four stops in 


Will's good friend, 
Colonel Lindbergh, may 
be the Air Ambassador 
to our foreign neighbors, 
‘but Will is the Air Am- 


bassador C the feng Ropar emi 
towns and. counties last 
ourown nation oneof the seavon, «Here's “St. 
best and hardest work- Petersburg to Pensacola, 


ing boosters for commer- Fla.” (The pilot got lost 


Auaust, 1928 


‘Wilt Rowers climbs out of 
‘Maat Hore hi trun Bat Lal 
re 

‘He'pounded hie typewriter on the wing 


in broad daylight and had to 
Tand_in a cornfield to get his 
ings! None of the towns 
Kad their names painted on 
the roofs, and wher 
ail towns look pretty 
ch alike. ‘That got Will 
started 


ps. He offered to pay 
paint—and a whol 
m took him up! In selfdefense 
fer to towns with 
and finally to. three 
But it stirred things up, 
wanted!) 
v.,to Salt Lake 
cht was made in a snowstorm.) 
ii, Ore, to. Tacoma, “Wash.” 
(Will heard that his friend, Richard 
Barthelmess, ‘company of movie 
actors, were up at Camp Lewis, outside 
‘of Tacoma, making a picture, and thought 
it would be nice to drop in‘and surprise 

Sila Mont, o Butte, Butte to 
Helena. Helena to Billings. Billings to 
Sheridan, Wyo.” (All in one hectic week.) 
“Staunton, Va. to New York.” (Alte 
side trip of the tour, to appear at a 
enefit for the Mississippi flood victims.) 
And “Hershey, Pa., to Washington, D.C.” 
‘And 90 on, and on, 

‘This season he started his lecture tour 
by flying from Chicago to Omaha, and 
his “air log” shows, as he says, “some 
ramblin’.” “Montgomery, Ala., to Al- 
bany, Ga.” (This was one of the fastest 
flights he ever made—160 miles in 70 
minutes. Will commented, enthusiasti- 
cally: “Why, it would have taken me all 
dday to make it on the train. Shows you 


ity.” 
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City to Topeka. Salina, Kas., to Clare. 
more, Okla, Claremore to Omaha. Omaha 
to Los Angeles" for the end of the tour. 

‘The total mileage on his lecture tour 
lone would put Mr. Rogers way up in 
front among commercial air travelers, but 
hhe has made a ‘Tuesday-to-Friday flight 
from Los 's to New York and re- 
turn, and flew from London to Moscow, 
with a stop at Berlin; from London to 
Ferm Fert, Geneve and Howe, to 
Paris, All this sky-hopping with his little 
portable t tucked between his 
Kncesin 1d Will busily peck- 


inst year 
good will 


ig the ship 
ed around th 
Tt was a thrilling ex- 


white shaft 
Woe Lor a nes 
Back on 


STH say one thing. 
that Wad 
Monument 
had ‘handles on it 
yousure would ba 
fn cutome 
But he didn’t 
roan it. Will's en- 
thsiasm for aviar 
tiomstarted that 
(or as. soon. th 
alter ashe cou 
collet is unstrung 
herve). ell 
tine, be say 
ulm ear 
Caught, ina pro: 
pelle x 
Will put his 
preaching (that 
travel hy ipane 
ie not only: faster 
and mare” eno 
batt saves time and 


ae 
Ses 
ete 
four-day business trip. It 
was not a “stunt” 


[Wit Rogers arrives by aleplane at Pinehust, N.C. 
Behind te the pilot, Lloyd O. Yout of Masten, Pa 


ight, but a practical 
stage to which our 
ion had advanced, 


how great this flying thing is. Say, T 
could have flown to France ahead of Lind. 

wut I just neglected doing it. Chad 
‘Of other things on my mind at the 
) 


los Angeles a day ahead of Will by the 


fastest transcontinental train, Will had 
then in New York, transacted his busi- 
ness, and was back home in Los Angeles 
again before his friend had reached Bu 
falo on the eastbound journey! 

‘The trip cost Will $814, just about 


Vhile flying 
Sooeed ete the fielger elke at 
Akron and took his first voyage “in one 


of those blimps.” His companion was twice what he would have paid for rail- 
udge Ben B. Lindsey, the companionate road fare, Pullman, and meals—but he 
marriage advocate of Deaver, Colo. Will saved a week's time. 

said: “Judge Lindsey and I went up Tt was no special trip or rate for me, 


the air together and discussed compan- 
jonate marriage. It is over the heads of 
most anyway!”) 

“New York to Philadelphia (2). Des 
‘Moines to Cedar Rapids, Ia. Kansas 


er.” Will said. “It was just the rege 
tular trip on the air mail planes that leave 
every day, and that anyone can, walk 
down and pay their fare and take.” 


In all his (Continued on page 131) 


iming_ the 


MYRON M, STEARNS 


FEW months ago three carrier 
Pimoneboeled tothe nr above 
lammondsport, N. Y., at 9:01 in 

the morning, circled’ overhead, 

id headed for Auburn, N. Y.. fifty miles 
away. AC9:40 4. a. the first of the birds 
4, making the trip at nearly a mile 

i losing by only three minutes 
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of a Bird 


IRPLANES and Autos Used to “Clock” the 
Feathered Tribe, with Amazing Results 


keep up with the slower of the small 
perching birds, which fly at from ten to 
thirty miles an hour. 

How do we know? By racing birds 
shh moshanionl sehen ad eonpeeig 
the speed: an timing with st 
watches ther fight Over measured die. 
tances. Probably bicycle riders were the 


‘ently solved one of Nature's 
retest mysteries how fast 
‘a bird can grat 

birds are. known to cover 
‘enormous distances; and one 
naturalist, H, Gitke, study- 
ing them’ on the island of 
Helgoland in the North Sea, 
came to the remarkable con 
clusion that by rising into the 
thin air of such immense alt 
tudes as seven miles, even 
such small birds as thrushes 
could attain speeds of more 
than two hundred miles an 


oft 


Might, showing ctirous ways they held wings: 


hour. ‘Though his guess was accepted 
for years, it was wrong. 

‘Through modern observations made 
from the swiftest vehicles on earth, we 
Know now that the bulletlike fight of 
svits and swallows, and of them alone, 
ean reach speeds of fifty to two hundred 
miles an hour, with a high mark that 
‘would put all but the speediest airplanes 
to shame. Only four racing automobiles 
on earth have gone faster. 

Wild ducks and geese, records show, 
can hold theirown with the fastest express 
trains—forty to a hundred miles an hour. 
Crows and blackbirds at their best can 
Sarely,outdistance fast race horses at 
forty-five miles an hour, and laggards 
among them flap through the air at a 
thirty-mile pace, A running man can 


FAMO 
crouches for the 
‘The 2 
id’ a fe 
a Tine. 
owe 


he hay sped at the 
twenty-one miles an hour. 
‘Yet there are tiny birds that he could stuff in his 
sweater pocket that f 
‘Only lately has man 


S runner 
nt 


‘at 200 miles ars hour! 


took his swiftest creation, the airplane, to do it. 

‘When I was a boy,” Mr. Stearns told the editor 

“Sm father told’ mac a crom could 

T never doubted it, but I won= 

+ Selentiats wow tell me i” was 

@ guess and it was wrong. 
Modern tim 


first to notice that there 
must be something wrong 
with Gatke’s 200-mile esti- 
ein Gls posing a Kom bok 
or fifteen miles an hour could easily 

‘tp with birds such as goldfinches and 
warblers that flew directly ahead of them. 
‘the aid of the automobie's faster 
ist, Dr. H. B. 
the first really: 
accurate information on the flight of 


em SS 


da 
ling, exhausting pace of 


‘able to time thems and it 


instruments 


small birds. He motored along a prairie 
road in Kansas, watching the birds roused 
from the bush’ by the sound of his 
When, oceasionally, one flew off di 
in front of him instead of to one 
hhe was able to chase it and time its fight 
with his speedometer. 

‘At only ten miles an hour, he found, he 
‘could keep up with the undu: 
lating flight of a scissor. 
tailed flycatcher. A” Balti 
more, oriole, increased hi 
speed to twelve miles. Ste 

ponte gas tle hard 
‘er, Dr, Wood caught up 
i pene horsed lark ing 
at teen miles an hour. 
Seventeen he was 
close pressing a nighthawk 
and an Arkansas flycatcher, 
‘Then Dr. Wood sounded his 
horn, raced his motor, and 
startled the birds into greater 
bursts of speed. Driven by 
fear. he found, most. small 
birds can travel much faster 
and even sometimes at twice 
their normal speed. A seared 


prairie horned lark he passed 
at twenty-three miles an 
hour, and others were faster, 


VO other naturalists 
Ling his method agreed 
‘be. Woos's conclusion 
, ie, small binds have top 
sped limit of about thirty mies an hour. 
hugh Gladstone clocked the European 
blackbird, cuckoo, and missel thrus 
twenty-two to twenty-three miles an 
hhour, or about as fast as.a erack spr 
runs’ in a hundred-yard dash, 
‘warblers and pied wagtails he found 
searcely faster. And Alexander Wet- 
more, Assistant Secretary of the Smith- 
sonian Institution, timed herons, ravens, 
feted thar normal speeds all der tty 
ou all under thirty 
ailes an hour and many only twenty. 
‘Now thatthe sow fight of small birds 
had been timed, it remained to try to 
cchase and time the speedy ones. ‘There 
‘was only one machine that could do it— 
the airplane. And Col, R. Meinertzhagen, 
flying for the Royal Air Force in Mesopo- 
tamia, set his roaring plane one day in 
pursuit of a lammergeier, a species of 
fast-fiying vulture, His craft was faster, 
and when the lammergeier had reached 
110 miles an hour it gave up and nose- 


dived to escape the great mechanical 
bind at its tail (Contd on pane 119) 
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The Greatest Overseas Hop 


Greatest of ll was the hop 
from Honoluly to Suva. It 
was the longest water jump 
in the history of aviation, and 
close to the longest nonstop 
flight ever made, 


Capt, Charles. Kingsford-Smith, commander, erin good-bye 
to friends fost belore the 2400-mile hop from California to 
Mawnll, the fst leg of the 7200-mule Journey over the Paci, 


OR the frat time, the Pacific has 
spanned by ale, Out of the 
few days ago, the tri-motored 
Wither nonspiaes Semon Cont 
swooped to a landing at Brisbane, Aus- 
tralia. Tt had covered more than 7000 
pals sel OS, Caley eo 
, stopping only to refuel at Hawaii, 
ad; later atthe Fj Tnlands, As iteame 
to earth, a welcoming crowd surged for- 
‘ward about its heroic crew of four—Capt. 
Charles E, Kingsford-Smith and Capt 
Charles TP, Ulm. ‘Australian pilots 
jeut. Ha yon, navigator, and 
James Warner, radio man, both Amer- 
icans. 
By blasng an se tral cro the Pact 
fc, one of the last great 
flyers, they had forged 
round-the-world air routes. ‘To doit, they 
made two flights that had never’ been 
accomplished before—the 9138-mi 
from Honolulu to Suva, in the Fij 
another of 1700 miles, from the Fijis to 
Australia. Even the first 2400-mile leg of 
their flight, from Oakland to Honol 
was over a route that had already claimed 
the lives of ten aviators, Anxiety over a 
radio flash from their plane, “Guess we 
are lost,” ended two hours later when the 
hum of their monoplane was heard over 
the Hawaiian city and they circled to a 


Chamber's record soit: 
tile hop from New York to 
Eisleben, Germany. Over 
Pacific wastes, with only one 
se, to aninriting ending 
places.en route, flown more than 
3000 miles through lightning and thun- 
derstorms to land at Suva, thirty-four 
hours after their take-of. 

Tt was desperate venture—a land ma- 
chine attempting. this record overseas 
Aight. Itt fll nt the sea it cond not 
rise again. the gasoline give out, 
the crew had but one choice of a “crash 
place midway—the low, rough, 

‘coral reefs of Canton or En- 
derbury Islands in the Phoenix group, 
1800 miles out from Honolulu, on which 
aan emergency descent would be | 
ly certain to wreck their plane. - When 
news came that they had passed these 


How Four Daring Men Made the 
First Flight from California 
to Australia, 7300 Miles Over 
the Storm Swept Pacific Ocean 


By ROBERT E. MARTIN 


without landing, airmen knew that they 
‘must make the last thousand miles over 
water or almost certainly perish in the 
attempt. And they arrived at Suva with 
thirty gallons of gasoline—barely enough 
fe ‘ight—left in their tanks. 
gation hd guided them to 

Lieutenant Lyon, Capt. 
Kingsford Sth sad, had. hot. wha 
stars he could find through the black 
clouds to chart the course to the tiny dot 


i een had been chopped down and a 
‘ranway improvised in a public park to 
wae anding Bl No lane bed et 
rom surrounding 
nest thousands of bushy-hai na. 
tives had come paddling in, in their crude 
water craft, to sce, with their own 
this new miracle of “ white man's magic.” 
‘They had not long to wait. A thunderous: 
ite their eardrums. Over 
a great blue-and-silver 
t gracefully circled the 
ped, and glided to a. perfect 
landing on the narrow green, if an 


} 1 TANK 


RADIO. 
GENERATOR 


“TANK 
SO0GALS. 100GALS 


COARSE ORE Ae Tas, 

EMERGENeY RRPIONS, ETE 

EARTH va 
= EARTH MDUCTOR DISS 


© rune ano BurTHe 


Design of the Southern Cross. Two outboard motors, one on each side, have been omitted from 
{he dingram for sake of clarity. Captains Kingsford Smith and Ulen rode in the plot's cockpit 
Lieutenant Lyon, the eavigntor, and’ Warner the radio man, in the cabin aft of the gar take 
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‘The daring crew of the Southern 
I Kingstord Smith, commenter 

"TP, Un, co pt 
mer radia operator 


hour later the Suva radio 
operator was flashing far 


ment 
time when vivid news of 
the aviation woe 
ing. Up in T 
sey Bay, Newfou 
Miss Amnctia Earhart, Hos: 
tom, Mass., social wor 
was grooming her own 
gred. Fokker pontoon 
quipped for sea landing, 
for a trans-Atlant 
Europe. Piloted by W 
Stultz, ex-pilot of the ill 
fated Grayson attempt, and 
with her erew completed by Louis Gor- 
don, mechanic, she aspired to be the first 
the Atlantic by ai 


did not possess: the improvised field on 
they had landed with almost all 


With the risky last la 
airmen had spanned t) 

Months 
Pacific ve 


at os 
ation preceded t 
ure in which Uneee men bad 


the frigid polar regio Pac 
bergen and Frans Josef Land to search for 
Comniander Umberto Nobile, whose diri- 


gible and crew had been forced 


Leutenant Lyon with his navigating inatraments It wan largely through 
his ail thatthe Southern Crowson te secoed hep found its way, rows 
storms aod over vast ocenn westen to inland specks in the Sowth Seen 
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cast their lot together—a delay that 
evoked considerable eriticism, but which 
tually insured the success of their ree- 
on-breaking flight. Among other tests, 
ties eens abt wire mass ite 
s-Pacifie plane by Capt. Kingsford- 
Smith and a co-pilot, Lieut. James B, 
Pond. One of them came near shattering 
'srecord. No item of safety was 
looked, and when the plane finally 
off it carried @ collapsible boat, 
mergeney rations, and a radio set to 
brroacleast the craft's progress, use radio 
heacons along the ws id 
cal for id in ease of disaster. 


ILE ship itself was a curious compos- 
ite, the result of rebuilding two planes 
iginally constructed for the Arctic ex- 
plover. Capt. George H. Wilkins. Tn 1926 
{Wilkins tho recently succeeded in flying 
across the polar sea from 
‘Masha to Spitzberen had 
tie fight, a sing 
Fokker craft and another 
With three motors, After a 
series of misfortunes forced 
temporary abandonment of 
the plan, the aircraft which 
had made a number of long 
Alaskan flights, were 
shipped back» to Seattle, 
‘Out of the fuselage of the 
single-motored_ plane, and 
the wings and In 
of the multi-moto 
chine, the So 


wan Teall cies the 
mane tanks will 
which Wilkins had hoped to 
reach the North 

“he Wht Whi 
engines the silver 
fand blue ahip, with its wing 


spread of seventy-two feet, 
when it started its westward 
flight. A narrow “catwalk” 
led to the port and star. 
board engines beneath the wings to give 
access for repairs. More than three to 
‘of gasoline poured into the tanks 
and prepared the ship for the take-off. 
‘Already distinguished for their previous 
exploits were the men who climbed into 
the ith no more ceremony than 
{ they. were going om a pi 
Kingsford-Smith and Capt. UI 


down somewhere at the top of the 
world on its return trip from the 
Pole. 


UT even these events, fo 

‘ment, took second place 
portance. For. far off in the Pacit 
four men, wat 


in the pilot's cockpit, and Lieut 
Lyon, navigator, with Warner, radio 
sman.inthecabin aftof the gas tanks. 


Catt, KINGSFORD SMITH, 
in command of the Southern 
Gross, was a member of the Royal 
if Corps during the World 


ply 
fine, had raced against death for the 


His co-pilot—Capt. Ulm, 
also a commercial aviator of § 


ast’ 500 miles of their epochal fight 
id had won 


ney, Australia was wounded three 


Only a Y flight to Bris 
bane, Australia, shorter than either 
of their two previous hops, re- 


tor, James W. 
rrancisco, retired & 


Warner, of San 


it that course” lay 


month ago from the U.S. N. with 


the rating of chief radi 


tropical storms. Moreover. 
the aviators were forced to take off 


from Suva with just en 
line for the trip: A heavier load 
would have required a standard 
landing field, something which Suva 


‘The threeshop route taken by the Southern Cross in fying 
(Grom Calforninta Australia. ‘The second hop of 3200 mile fot 
Hava to Suva wan the agent nonstop ocean Sight ever made 


fone of the most experienced nav 
tore in the Navy, Lieut. Hi 


the Southern Crow's flight. Son of 
a rear admiral, he commanded 
navy and marine vessels for thi 
teen years. 
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Terrific Smashing Powe 
of New “Gasoline Brigade” 
Tested in Mimic Warf. 


By ELtsworti BE! 


EARLY three thousand | Arn use the striking power of fast tanks superior mobi 
ned, recruited from infantey, to smash enemy ranks and capture posi- as fast as i 


cavalry, tank corps, and. air tions that thefollow.up troops would hold. atthe with tw 
Squadrons, have just formed at It has its own artillery, manned by spe- Army, it scoots over the ground at eight- 

Camp Meade, Md, sich an Army unit cially trained 
as has never before been seen. Neither whirled int n by 
infantry nor cavalry, isan experimental speedy caterpillar trac 
fighting regiment that rides in tanks and fn short, it is 
motor trucks to overwhelm an enemy by 
theer speed,” Tt has been nicknamed the 
Gasoline Brigade. And this month it is 
demonstrating whether oF not it is d 
fined to banish trench warfare and 
revolutionize military tactics with its 
power of surprise attack. 

Purely anolfensive force of shock tr 
with no staying power, i# the Gasoline 
Tirigade, the War Department says. It fighting units to show its 


inthe 
it may. well h 
car when th 


‘A powerful small tanle with 18 miles an 


‘cen miles an hour, and its cruising radius 
ghty miles keeps it in action for a 

e day without returning to its base, 
‘and-one-half-inch gun and 


er on the 

‘comes a land battle 

tank belching swoky 
‘Twelve 


ge 190) 


‘Cadets ofthe United States Military Academy at West Point on one ofthe gun-carrring 
CEES Ling whee they may have to do i the Ganline Brigade dominates ture wars 
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The Weakling 


A Real Romance in Which a Winged Ship and Its 
Pilot Gave Helpless Men Mastery Over the Storm 


IW WENTY-ONE years ago, when Lord North- 
cliffe offered $50,000 for a flight from London to 


Manchester, England, a rival paper 


offered 


~*~ $50,000,000 to anyone who could fly five miles 


out of London and li 


Today men have flown the 
ocean and through raging storms. The 


dramatic scenes 


of this story bear witness to our growing dependence 
on the airplane as a valiant and trustworthy servant. 


IQUE boatmen, wearily followed their, chief inte, the 
soberly threw them- 


their hands. Eagerly they reached toward. the hot radiators. 
For twenty hours an ugly souther had swirled across the bay. 
turning Rocky Point into a maelstrom of flying spume and 
mountain-high beach combers. Tt had been a rough day for the 
iesavers, Early tht forenoon schooner louded with lumber 
had been driven on the treacherous rocks of D 
the fury of desperation, the life guards had 
with boot and fines until the Inst man of the doomed ship's 


crew had been dragged to safety. But no cheers of a multitude 
met the rescuers. Instead, their bloodshot eyes now turned 
toward an empty locker. 

‘Once again the cruel sea had taken its toll; Jeb Hanson would 
ire hae ae ie eed tha es oleae ele 


"iis does mmeand sally an tel, tegrabentned yours 
ian entered, He stepped tothe cies d deck. 
“ “he said. “Understand you're one man shy 

to take me on?” He puffed at a cigarette, 
; ‘and swelled 


his thick chest as he glared at the applican 
times have I got to tell you this is a man's job! 


‘Avaust, 1928 


‘here he comes! He's made it cried the chief, Like « huge gull 
‘he big emow covered biplane swooped downwerd through the sor. 


By 
ALZO WYNN 


Mlustrated by Anton Ollo Fischer 


would you have had today, in that hellish sea? No place fer a 
Weablia’ there, I'l tell the world!” 

"The burly chief stamped across the room. ‘The tall young man 
smoked thoughtfully. He seemed neither abashed nor dis- 


couraged. 

“Listen” be urged hoary. | “I'm, not afraid of a ite 
puddle of salt water. Chief, if you'll take me on, I'l work for 
nothing. I'd bale water from the boat—or anything. Only 
itive me a chance to go out with the boys—" 


THIEF Macfurland seowled. “Man, can't you understand? 

1 can't take on aa cripple like you. ‘Why. bali’ water's 

only a woman's job. I've gotta have a man with a strong back, 

‘a man with grit. Oh, thunder, Jack—I hate t” tun you down 
hut. you're simply no good here—" 

‘Phe Weakling glanced pitifully toward the silent men about 
the room, thea, clenching the friendly smoke between ie 
lips, walked absently out to the street. As the door closed 
id him, the petty officer spoke up. 

“Too ba hhe got all stove in; he’s sure got the grit 
‘They say Jack Rivers was one of the best air aces in the service. 
T heard tell that he got a score of German planes before he 
hhad that last crash, “Perhaps you didn't know it, chief, but 
that poor feller carries a silver plate in the top of his skuli, an’ 
av length of tubing in his chest— 

Macfarland muttered an oath. “No, I didn’t know that, 
Handy. ‘Thunderation, an’ I calied him'a cripple! Jove, he's 
got the nerve to keep teasin’ fer a job in this hellish business. 
But what ean I do, Handy? He can't pall an oar—his back's 
bent like an old man’ 
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Tt was the ninth of December, and Frida 
since Jack Rivers had asked for a job in the Coast 

wuard Service. But although the Weakling had not asked 
‘again, he had hovered around the men. Like a shadow, he'd 
suddenly-appear on the bleak beach and help with the wet 
lines, or perhaps help push the lifeboat up the rollers, Of late 
hhe'd ‘been seen hanging around the hangar where a big bi- 
plane was stored for the winter. Sometimes when the hangar 
doors were opened wide, the boatmen had sen Yuck Ivers 


" 
to ear some signal of distress from a helpless vessel, A slashing 
gale had grown into a blizzard. 


WHITE foam tured to set, and Vining snow, whipped 
the reddened faces of the life guards. The warning drone 
of the foghorn from Great Light made the ink 
dismal, while the powerful searchlight cut 
of white into the swirling temy 
No one had seen a storm like this before. 
ike a caged lion, Chief Macfarland nervously paced the 
ion room of the Coast Guard house, He had reason 
bbe worried, for that. noon he had picked up a radio message 
from the steamer Sunbeam, telling him that his wife and 
daughter were aboard that steamer. ‘The Sunbeam ought to 
pass Rocky Point about eight o'clock that night! 
Eight o'clock came: half-past; nine. Perhaps the Sunbeam 
hhad gone out to sea for safe he unlike Cap- 
to keep per- 
arse. ... As these thoughts surged through 
the door burst |. coated 


Macfarland groaned. 
Isn't she just tootin’ account 0° the fog?” 
hoarse and plead 


His voice was 


ing. 
Knew that two women dearer to Macfurland 
than life itself were in peril: he hated to be the bearer of the 
dread news, 
“Teouldn’t have been wrong, Chief,” he said. “She's sendin’ 
up rockets, an’ burnin’ red flares— 
‘The chief shrugged into his pea-j 
he ordered his men to get the Ly 
y. He wat glad now that he'd 
ight car to the eg 


trip across the waves tonight in 


‘stern-faced and of lifesavers, were 
toward a point opposite Devil's Reef. ‘They 
were forced to drag the two-hundred-pound gus high up on th 
shore, for each succeeding wave seemed to pound a little h 

than ‘the one before. ‘The ice-cold wind swept against them 
Blinding spray fled their eyes. 

‘The chiet swore loudly as he spied the lifeboat, Early in the 
evening it had been pulled for safety high up on the beach: now 
it was half full of water. Soon it would be pounded to splinters, 
for sucked back into the seething breakers. 

‘As Macfarland placed his hand on the boat's gunwale, the 
in amazement. He knew that no 
that hell of waves and wind, 
launchin’ her?” he shouted. 
Chief Macfarland threw his weight against the ice-coated 
stee with an oath. “Not 'm ain’ Co path br father ve taay 
later on—" he as he turned his worried eyes 
toward the doomed steamer. 


IR the first time in their lives they hauled a lifeboat away 

‘2 ship was sending up distress signal, 
Staggered on with the heavy cannon, 
life car, and ropes. Tmpossible to see more than a few yards in 
the tempest. but the pleading whistle of the foundering steamee 
was all the compass they needed, 

Every man there hada mental picture of Devil's Reef. Like 
the sharp-edged fin ofa shark, the ledge of black rock loomed out, 
of the water, ready to cut into the vitals of any ship unfortunate 
‘enough to touch it, while at either side the water sloped to 
unknown depths, 

‘Suddenly a red flare lighted the upper deck of the big steam- 
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ship. ‘Two big stacks painted red, with white rings 
left no doubt that she was the Surdcam. The chiet 
groaned as he beheld huddled men ancl yore 
About the deck. Giant waves were surgins over the 
submerged bows, while the great stern was lifted high. 
Tnstinetively the life guards glanced hack to their 
leader, Every heart there ached for Brett Macfarlard 
‘They loved their chief—many. a time he'd risked his 
life to save theirs, and never had he been known to 
ask a man to go where he was afraid to go hiracll 
“Man the gun, boys!” he ordered hoarsely. “It's.a 
Jong shot out there, but. we 
gotta make it, somehow!” 
‘The men worked swiftly. 
‘The life Tine on its ‘wooden 
frame was set in position be- 
fide the Lyle gun. (Quickly the 
bes were pulled, leaving the 
Coils free and clear to unwind 
without friction as the missile 
ys hurled toward the helpless 
ship. 


1HIEF MACFARLAND'S 
hands trembled as he 
sine the sn. etd pa and 


milling 


ing coils. Suddenly the line was 
motionless. 
fallen short! 


‘The missile had 


‘might go down 
ld reach her! As 
the Tine was hauled back and 
coiled on the pegs, Macfarland 
ordered red flares set off along 
the shore. It would encourage the distressed passengers; they'd 
know that someone was trying to help them, 

‘Twice more he tried to force the missile over the sinking vessel. 
Useless! Even with the wind to help, seven hundred yards was 
the limit for the Lyle gun, ‘The Sunbeam was lying at least a 
thousand yards distant, with the wind at an angle to force the 
missile to one side each time it was fired. 

ihe petty ofcer sprang forward and grasped the chi arm. 
“The winds goin’ down.” he encou —ahe's lettin’ up. 
Thalieye you can do it next shot” 

farland knew it was useless to try again, but what else 
ran thar ta dot Asbo sto tere elplely, atching bis men 
coil the wet line, he suddenly felt a touch on his shoulder, and 
looked up to meet the dark eyes of Jack Rivers. 

Can't make it with the gun, can you?” shouted the Weakling 
above the noise of the pounding waves. 


iran, turned angrily. “I'm goin’ to, an’ fer God's 
sake Keepout ofthe way! You cando that much, can't you?” 

"The Weakling pulled the collar of his shabby raincoat about 
hi Moat" vere bare; and blue with cold ih 

‘Soon the eighteen-pound missile was ready again to 
hurled, Macfarland started to adjust the gun, then with a ges- 
ture of utter belpletnes, motioned to the petty offer. “You 
try her this time, will you, Handy? T'm all 
mrbecmiol, Goctagain te wet ine herd oat, Teves 
her this time; the wind offered less drag against it. 

Phe red lights flared up brighter from the ship, and for an 
instant the decks were » relief against the blackness of 
the night. But no si Tine. It had swerved to the 
north: Agni it bad fale “ 

"The Weakling stepped close to Macfarland. “Any passengers 
on her, Chief?” he asked nonchalantly. 

Macfarland turned upon him. “Passengers! Man, my wife 
aan’ daughter are on that steamer! If this gun don't reach "em 
=Tilswim out with the line—" His great fists clenched. 

But the Weakling did not flinch. The man who once had 
been lying ace seemed tobe ealelating. ‘He leaned closer to 


he shouted, “but you can see that 
storm. Tan show you a sure way 


your gun isn’t in it with t 
to get the life line over—” 
‘Something about the Weakling’s confident voice urged Mac- 
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st man's jobt" What chance would you have had out Ure today in that heli wea?" 


farland to listen. He was frantic, at the end of his rope. 
“What—what is it?” he asked incredulously. 
‘The Weakling, a different man now, suddenly straightened to 
hie ful ai fects He pointed one grimy hand toward the upper 
“Up there in the field is a perfectly good ai T helped 
fill her gas tanks vesterday. me's couple of men and a 
crowbar, and I'll dig her out of the hangar.”” 


IR a second the chiet was interested. ‘Then he shook his 
Bead. “Teno une Jack Kwon take more tha whole man 
for a job like that. Why, you coulda’t get her off the ground in 
thie hellish i i = . 
‘he Weabling’s voice was leading 
“TM manage somehow, Just get me the crowbar, willy. 
Again the chief shook his head. He was about to tur away 
when the petty officer spoke up. 
Mac," he said, “Til help Jack dig out the airplane. 
A comber swirled at their fet: for an instant the ten were 
half buried in the white froth and ice-cold spume. 
“All right, Handy, go ahead, “It's no use, though. This 
feller will never make it" 
‘The petty officer was already off on a run toward the tool 
house. ‘While he was gone, the Weaking gave his instructions. 
You'll have to make a fity-foot loop, with a running noose 
in the end of thi Tie Yin he expat, Have two men 
spread spartan old the lop wp over tse ends with the 
om prt o'r on sand. After I bust in that 
ar dor, Ym going to ti the iron bar tobe en of rope 


= le over the fuselage. When I get going, I'll 
low. Treckon the iron bar will tangle inthe loop, if I have ood 
luck, and I'll cut her loose over that steamer. Might loan me 


your jackknife, Chief, Thaven’t any.” 


IF MACPARLAND placed a big hand on the Weak- 
“You got the grit, boy,” he said, “If you only had a whole 
back, you might have a chance—but anyhow, we'll do our part.”” 
A few minutes later, accompanied by the petty officer and 
boatman, the Weakling disappeared in the direction of the air- 
plane. Jack Rivers’ last words rang in the chiel’s ears and left a 
tight feeling to his threat. 
“Tt I don’t happen to come back, 4) 


(Cont 
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Rockets Drive Amazing Auto 


Spectacular Tests of Fire-Spouting Car May Lead to 
Bulletlike Aircraft Built to Hop Atlantic in Minutes 


FEW minutes past four o'lock 
‘one afternoon recently 
private race track in the little 


town of Ruselsheim in s0 
‘a dozen oF so invited witnesses 
fired for the first 


skyrockets are being 
jed as the next step in the experi- 
Even before this article ean he 
printed the first rocket-driven aircraft 
may have been fired skyward: perhaps 
to return safely and open id 

amazing door for progress 
th disastrousl 


gallant volun- 
teer pilot, Anton Raab. 
About the ability of rocket motors 


, there is 
question, At Risselsheim, a racing 
car driven by twelve rocket tubes 
attained a speed of more than sixty 

‘an hour in eight seconds. Later. 
tear Bertin, a seed vehicle Yeah 
twice this speed in the same time. 
Roster opmasioed sea eae 
rocket automobiles are under con- 
struction. Whatever the final result 
may be, the long-discussed idea of 


if practical trials. 
Credit for the rocket idea goes to an 
American, Professor R. H. Goddard, head 
of the Department of Physics of Clark 
University, at Worcester, Mass. He was 
the first who saw clearl twenty 
years ago, that no other vehicle known to 
Science could continue to drive itself 

vacuum, like that of the empty spece 
between the stars. If man is ever to 


By THOMAS ELWAY 


Visit the moon or Mars or any other 
planet, it must be, so far as science can 
how imagine, by’ the use of rockets. 
Ordinary aircraft cannot ‘leave the 
carth’s atmosphere. To fire human beings 
inva projectile shot from a giant cannon, 
as was imagined years ago by Jules 
Verne, would result, experts are agreed, 
in crushing the passengers to instant 
death by the shock of the discharge. 


‘Three years ago Professor Goddard 
uurged construction of a small rocket, to 
rise fifty or a hundred miles and. rin 
Thack samples of the highly electri 
gases supposed to constitute the only 

fat these enormous altitudes 


for four type 
largest of ther 
shaped object weigh 

capable, 
puted, of a round trip to Mars. ‘The 


calculations and prepared detailed 
rocket designs. 


approved the Godda 
sintenanted rocket to sample the 
highest levels of the air. 

‘A few months ago Robert Condit. 
announced himself about, to start 
fon a rocket voyage to the planet 
Venus. He and 
from public vie 
ne, Vena 

lanned to go. He may t 

But the most active disciple of Pro- 


fessor Goddard. proved. however, to be 
th engineer, Max 
itz von Opel, 


ituresome young racing automobile 
driver and an executive of the great Opel 


POPULAR SCIENCE MONTHLY 


Automobile Works. ‘To. these 
operating with Fri 


icing di 

ine the spectacular trials 

af the rocket-propell 

Russelsheim and at Berlin 
Tn the first trial Volkhart 


climbed calmly into the un: 
tested vehicle, Nervously his 
three partners shook him by 


the hand, not knowing whether 
they would see him a few mo- 
ments later alive or dead. 
Spectators retired to a safe di 
the fiery discharges of twelve steel-tube 
rockets fixed to the rear of the ear. 

Valier waved his hand as a starting 
J. Volkhart pressed the lever 

the first pair of rockets. 


NTO the space behind the car ex- 
led a vant cloud of white-hot gar 
Pamuk, “The cats forward with 
incredible speed, vanishing instantly in 
the dense smoke “cloud.* Beore this 
smoke had cleared Volkhart was climbing 
cut half mile away almost stunned by 

the jamming of the 
of the seat 


about one second they have 
consumed their charges of 
sunpow 


er and spent th 
fiately the 
ting rockets 


nplete within about three 
ond. 
The other eight, rockets 
are of a slow-burn 
strc 

guarded secret of 

Each bums for 
about forty seconds. ‘Their 
duty is to overcome the 
friction of the air and the 
roadway, thus maintaining 
the speed which the quick- 
burning rockets imparted. 

‘These eight rocke 

arranged to 


Sande 


a sina control 
the dash. T 


governs the speed. At 
‘the twenty-four-rocket 
gave the second 
lin, there is no ws 


present, even 
car in’ which 
demonstration at 
of recharging the rocket tubes ai 
they are exhausted the car must stoy 
Recharging in transit is one of the prob- 
Jems still unsolved. 

side from the rocket motors, the chief 
novelty of the Opel-Sander car is a pai 
of short, thick airplane wings project 
from the sides of the chassis just behi 
the front wheels. ‘These are not to lift 
the car but to prevent lift. Inclined 
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actly the reverse of airplane wings 
they utilize the air pressure ereated 
the rapid flight to press the ear powe 
fully against the ‘road and. make 
possible to steer. Steering. is done pre- 
Ssely as in any motor ear. Brakes of the 
Usual type stop the ear if necessary. 


JOT even the four hopeful fathers of 

this Opel-Sander ear consider such 
rocket motors likely to be practicable for 
sitomobiles. ‘The public would never 
permit such fire-spouting, speed-defying 
demons on the highways. Furthermore, 

efficiency of the rocket motor, 
measured in’ mechanical power yielded 
by a given amount of energy in the fuel 
‘ordinary’ gasol 
‘The road rocket is not 


itself, 
impor 
independent of the earth’ 
Ordinary airplanes are 
lift” of the air und 
sare dragged ahead by 
air against the 


i propellers. 
hy the push 


of the revolving serews against 


the water, res and 


or roadway 
trotting horse or wa 


push of the fect agalnat: the 
ground. 


ly lift themselves by 
bootstraps, thes 

almost. the sa 
themselves ahead 
discarded oots, the. 
ing the gases which they 


Tsawe Newton pointed 
out two centuries ago that 
action and reaction are equal 
and opposite, When a gun is 
fired the action is expressed in the for: 
ward flight of the bullet, the reaction bj 
the backward kick of the gun. ‘This ki 
‘occurs even with a blank cartridge, the 
gases discharged from the barrel repre: 
senting the actio boy stan 

‘on ice skates t 


ih ess 
rapidly because the hoy is heavier. When 
the gases of the Opel automobile blow 
violently out of the twelve steel tubes the 
car is driven forward 

In these actions and reactions neither 
the air nor the ground 
sare necessai 


against his body as 
the car shot ahead, 
but. otherwise none 
the worse. 

‘The twelve rockets 
that drive the car 
two 

are 

ts; built and 
ged with explo- 
sive to produce in; 
stantly a powerful 
forward thrust. Two 


are of 
Four 


~) fessor Goddard 
proved that a blank 
cartridge fired from 8 


backward. 


‘The Op 
mel eke "wotld 


have attained 
speed even more spec: 
tacularly ina vacuum 
than in air. 

To test these con- 
clusions by a rocket- 


of these explode sim- 
ultaneously. Within 


‘The feeapouting speed demon iteraly Kicks itself abead by beckward shooting gases, This 
[racic eppled to aucraft, may permit fights through space beyood the car satmoophere 


pope 109). 
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Doctors Die Fighting Fever 


Famous Bacteriologists Sacrifice Their Lives in Africa 
to Win the Thirty-Year-Old Battle Against Yellow Plague 


of the thrilling adventures of war- 

riors of science who have risked 
and sacrificed their lives for the world in 
the conquest of disease. 

‘To the long list of these heroes and 
martyrs now are added the names of the 
famous Japanese-American bacteriologist, 
Dr. »yo Noguchi, and of his colleague 
in research, Dr, William 
Alexander Young. Their 
recent deaths frm yellow 
fever on the . 
Gold Coast of British West 
Africa signalized a triumph 
ver one of the lat trong: 
Holds of the dinese. 

Not si Dr. Jesse Lae 
sear ud other brave set 
iin Wale Red Com. 
tason walked thir 
tg nt the ju of death 
to we that mosquitoes 
were the carriers of "yellow 
jack” germs, have there 


N ARTICLE in the May issue of 
Porutan Seuunce Moxtuy told 


heen recorded more thrilling, 
deeds of courage and self- 


life, volunteered to jour- 
ney to West Africa for the 
Rockefeller Institute for 
Medical Researe 
the bacteria, responsi 
a yellow fever epidemic 
there. Tt had just killed 
young rita patholog 

Adrian Stokes, study~ 
ng the epidemic’ in 

ume territory. 


R. NOGUCHT'S mis- 
1) sion was to iolate the 
rican germ, and to 
cover whether it was the 
same as the organism, re- 
sponsible for the American 
form of the scourge, for which the Walter 
Reed Commission had developed an anti- 
toxin. ‘The first goal he accomplished by 
sleepless Inbor in the shadow of peril; the 
second he realized only in the agony of 
death. 

Dr, Noguchi was inoculated with the 
American serum and on a lonely African 
‘coast, far from home and friends, began 
experimenting on monkeys, with fever 
carrying mosquitoes. Dr. Young, as Di- 
rector of the Gold Coast Medical Research 
Institute, labored with hit 

Tn Jess than two months, Dr. Noguchi 
felt a fever come upon him. Knowing 
instantly that he had fallen victim to an 
infected mosquito, he kept silence. Later, 


Dr, Hideyo Noguchi 
‘inked yellow fever and wt 
hot fed to mmtery of the pagar 


By L. G. POPE 


he wrote to friends of his in, America: 
“In spite of every imaginable precau- 
tion, T was caught and had a narrow 


No one ever suspected I had 


fut knew from the beginning what was 
the matter with me.” 

‘Three days after last Christmas, Dr. 
Noguchi was compelled to go to a hospi- 
tal at Accra for treatment. ‘There, on his 
sick bed, he performed an amazing exveri- 


ment, drawing some of the infected blood 
ope eee 
it injected into the body of a monkey. 
‘The animal quickly died. 

By the time Noguchi left the hospital, 
the answer to his was in sight. 
‘The quick death of the monkey indicated 
that the American serum offered some 
measure of jon in Africa; else why 
had not he, too, quickly died? On the 
‘other hand, the very fact that he, though 
inoculated, had contracted the disease, 
was evidence that the American antitoxin 
had only checked, not routed, the African 


germs. 
‘The next thing was to run down and 
isolate the enemy. After weeks of inces- 


sant labor, aided by two American and 
ve assistants, he was able to 


vos vs the organism that causes yel- 

‘The tropical germ which had defied 
science, he said, was evidently a more 
deadly ‘member ‘of the same family of 
bacteria which causes the disease in South 
America. 

All the while, the enemy’ he hunted was 
continuing an tindermining attack on his 
town body. Last March he wrote again: 

Suppose T have discovered the eause 
‘of this dread disease? ‘The irony of it all 
is that I probably have it.” 

He was right. On May 21, just when 
his researches had been completed, aud 
two day’s after the date he had chosen to 
sail for home, hie died. In death he was 
table to answer what in fife he had labored 
to prove-that the American and African 
forms of the disease are not the sume, and 
rouist be attacked with different. wea 
Less than two weeks later, Dr. Young 
also succumbed to the disease, which he 
‘evidently contracted during his researches 
with Noguchi 


A 


‘that in his African quest he 
had eversthing. to 
ose, ‘Born in Japan 
‘of humble parents 
in 1876, and e 


fessior 
hattling of diseases 
he had received high 
honors from govern- 
ments, institutions, kings, and emperors, 
is greatest achievements were in the 
cultivation and study of disease organ- 
Joos apt iS, laatie parsire 
rabies, syphilis, paresis, smallpox, yellow 
fever, and trachoma. 

‘One of his last and most important 
works was the discovery, by two years’ 
research, of the germ of trachoma, an eye 
disease which physicians say is probably 
the greatest single eanse of bindnes. 
‘The success of his experiments, in, whic 
he inoculated monkeys with the disease, 
gave hope at last that the scourge soon 
could be prevented. For this discovery 
he recently received the silver medal of 
the American Medical Association, 
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German Experts Show 
America How to Make 
Gliders Soar as Birds 
for Hundreds of Miles 


By ALDEN P. ARMAGNAC 


‘apt. Paul Rochre, Ds 
ter Hesselbs 


without mot 
ation of the American 
1 Club, formed to foster 


sliding in 
But before their arrival, students of thy 

Massachusetts Institute of Tech 

had been turning out what ix said 

tobe the first fleet of gli 

‘ers on this side of the At 

will ly them 


lantic. ‘Th 
at Cape 
Meanwhile an 

of 


onganizat 
slider enthi 
ute, the Ame 
Glider Asso- 


Detroit ae 
noer, who has 
‘with th 


tical engi ae 
sed n system of teaching 
ory of motorless fight 
heir own 


5 cures irc 
Sis neverion 


Suge Tiss Heme 
SHE Gears ano 


coiperate with other scho 
United States 
‘8 plane without « motor 
it isn't, One 
Ferdinand 
nan pilot, launched his m0 
18 plane Westpreuben from th 
of the great sand dunes that 
Baltic Sea in northeastern Ge 


with a new 
record for sustained flight 


‘weight machine so skillfully that risin 
currents had buoyed him tp and kept him 
aloft. Compare that with two other glid- 
ing records—the Wrights’, of ten minutes, 
that stood for ten years as'a world’s record 
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until the German, Harth, in 1921 raised it 
to twenty-one minutes. 

Other pilots, today, are making flights 
far as 300 miles, often to predetermined 
goals. Schultz himself, last October, won 
the altitude record for gliders by rising 
2,205 feet—nearly half a mile—above his 
starting point, with no motor to drive him. 

‘Today's records top a_ phenomenal 
development of gliding in Germany that 
fgew out of the war and the Versailles 
peace treaty. Before the war, gliding in 
Germany, ‘as in “America, had been 
practically at a standstill, Laid away in 
museums and forgotten ‘were the first 
crude, unsafe gliders of the German 
pioncer Lilienthal, like those of his pupils, 
Chanute, Pilcher, and Inter the Wright 
brothers, that had paved the way for 
motored’ aviation. Then 
came the war and a treaty of 
peace that dealt a virtual 
deathblow to Germany's air- 
plane industry—and with 
new enthusiasm, Germany 
turned to motorless fight, 

Modern gliders, beautiful 


the German experts sur- 
veyed nditions 


graft of thirty-five to sxty- that 
foot wing spread, were built. wind to gi 
Some had dual controls, for updraft along the 


teacher and pupil. Others 
carried one, two, oF even 


three persons. From high from Albany to New 
mountains, husky ground Yorkan Aelita die 


crews of ten or a dozen men 


itapulted new craft How is it possible? How can a pilot fly 


into the air with They soared 
to records that astounded a world which  motoriors plane where be, will, for 
remembered the frail batlike wings on with them to America six of the finest hundreds of miles, without coming down? 
whi ial_-ran downhill and “sailplanes” or gliders that Germany has An airplane pilot, his motor stalled, must 
if in the air—the last built. At important cities they will speedily look for a landing place, But a 
Now, with safe exhibit and fly the craft. And this fall, at well ‘ut lider, thanks to Js extremely 
tty Hawk, N. Hight weight ean soar thre tines a far a 
plane before it comes to earth. 
While his light craft is slowly descend 
the pilot has plenty of time to find an air 
‘current that will buoy him up ag 
rising, breezes 


hundred mil 


of ali ages from fourteen to sixty years— 


Seer eee ates ot oun by nce 
fying hike bir ng clube. in st the experienced 
Germany are as ni us as golf clubs glider pilot knows ex- 


actly where to look for 


sliding hua to penstica ste bot them.” When the wind 
would-be air pilots are trained in glid Bows againat any ob- 
by the Lufthansa, German tional stacle on the ground—a 
fying organization, on the theory that a row of houses, the edge 


of aforest, a sand dune, 
or a ridge of mountains 
swerves, and ert 
ates an upward draft of 
air. Every hill has, on 
fone side, such an’ ase 
ending air current, A 
has but to steer 
Fis etidee into the daft 
to feel himself being 
lifted. 

‘That is the seeret of 
motores lying —to 
RED tain elevation by spi 
A,EciE03 — inginan updraft of air 
pulGfckiost and then to swoop 
Stmerve the ils down across country to 
haat the next hl oF dane 
socessfl feng and repeat the process. 
Seance wine ‘Thus pilot Schulta was 

able to soar for four. 
teen hours over sand 
dunes in the upwind of strong breezes 
from the sea. And in the Rhoen mountain 
district of Germany, where other long 
distance records (Continual on page 134) 
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Fighting a 50,000-Acre Fire 


Ohioans Battle Blaze That Started Before They Were 
Born and That Has Burned Continuously for 44 Years 


'T NIGHT the sky glows dull 
crimson, frome the five of 
smol craters. 
heavens burn with an awful 


light. "Now and 


A pall of smoke, a blanket 
steam, darken the sun by day. Beleh- 
ing holes pit the countryside, mile 
after mile, Hillsare barren, desolate. 
a bane of dead tree fringe the 
valleys, ‘The very ground is burning! 
i "This sotabllot volun 
is @ once smiling district in Perry 
southeastern Ohio, where 

the thiguet are so seh hes 
burned unchecked for forty-four years. 
Fifty thousand acres—sixty-five square 
miles of fair hills and valleys—are 
doomed by a creeping destruction that 
nothing has been abl 


By FRANK E. NICHOLSON 


‘more air, and with the draft burned 
more fiercely, rounding bases of hills 
and crossing valleys, Mine after 
‘mine was abandoned. 

‘Streams were dammed, and canals 
made to carry water into the craters. 
But the water turned to steam, 
which blew larger craters that 
served the fire as chimneys. Rain 
sagravated the situation, 

themicals were tried in vain, 
Cutting the coal veins with dee 
broad ditches proved tremendonsly 
costly and only partly effective, 
‘smoking ‘craters. almost sur- 
Ta oe the ob ten of Steer 
lucky refugees set up another town, 
—New Straitsville—out of the path of 
fire. 
coil wells were enriching 
their owners, ‘The fire 


stop! 
his isin a section of the 
Hocking Valley, a rich 
bituminous coal field. More 
than, 700,000,000. tons of 
coal have been destroyed by 
this underground fire, Tt 
has laid waste to oil fields 
and ruined vast deposits of 
clay which, once supplied 


busy potteries. 

‘vo geerins, wat 
ir imly a 
ii omestends hee fed 
at the last moment. Babies 
hhave been born under the 
tmoking kis, ,and, grown 
to maturity to fire 
in vain, Tt would seem that 
human ingenuity had been 
defeated “by Nature in 
‘malignant mood, 

‘But Nature is not all to 


= up ‘beneath, them, 
melting the pipes, destroy. 
the deereks. ‘Potent 
rallionaires poor 
overnight, 


Tie outstanding 
private in- 
vidal ty chek the five 
came in 1900 when th 
Jones brothers—John, Ds 
Yid. and Evan—bought 
1,000 acres and spent sev- 
‘eral hundred thousand dol- 
hea sey aeivie 
method before they gu 
up. Even paral 
wails of tremendous thick- 
ness with soot filled 


Wlame. Man started the fire himself, 
whether by accident or design matters 
little, Tt was during a strike of coal miners 
im 1884 that a string of coal cars, filled. 
burst into flames just inside the old 
Plumber Mine. dis factions 


said, “Let ‘er burn 
XT morning, when mnsible offi- 
N'caE rid are to thecon- 
ion seach wat bod al 
iat a oye outros 
course and die out, but, after months, 
Se cig rm wi crac the 
earth told another story. The fire was furi- 
eu flung we of recut ew 
feet below the surface into other mines. 
‘The State Department of Mines tried 
shutting off air to smother the flames. 
But the earth beneath the fire collapsed: 
th ann wee opened a eer 
formed. ‘Through these the fire received 


whose roots have been burned; 
chasms of charred, steaming earth, 
is the site of an'old schoolhouse that 


fere, where the soi 
warmed, flowers 4 
‘Along the brick-paved road that skirts 


the burning lands, eave-ins are frequent. 
‘warn the traveler. Just off 
is a cottage, the fire burning 


Into 
Jing crater the cottagers throw 
‘From their cistern they draw 


Only some small owners cling to their 
holdings, slowly. retreating before. the 
fire’s advance. Many of the inhabitants 
remain. One lives, if one must, in the 
midst of the “biggest fire on earth.” 


a 


One of the amazing rents 
fot Xray resenrch—the new 
‘athode ray. tube, moter 
‘usly powerful developed by 
TrwiD.cootigeintheaen- 
eral Rtcctrie laboratories, 


Amazing New Jobs for X-Rays 


How They Pierce the Heart of Metals, Expose Flaws and 
Fakes, Grow Super-Hens, and Save Men from Hidden Peril 


By BOYD FISHER 


lever, of the Arts and Crafts 


rough his newly. 
invented X-ray machine, whiel 
looks like a “magic lantern 
ft revealed that. what the 
public saw was not Dolci's 
Hey at all. Under the surface 
Faint on the original 
red the real masterpiccet 
‘wo centuries before, one of 


RAY photography 
has come out of the 
laboratory and put 


om overalls, Almost 
ts y it takes on new jobs, 
we can 
fats vi “heart of solid ‘metal, 
wood, coal, or concrete, to 
Judge their worth or detect 
their flaws. Jewels, paintings, 
furniture—even the walls of 
houses—lay bare their inner- 
most secrets, In countless ways 
the invisible rays are a¢ 


If your friend heats you in 
golf, maybe the X-ray is help- 
ing him! He makes along, sure 
drive down the fairway. You 
follow, and see your ball swerve and For instance, one of the paintings was Profesor Cellerier applying the X-ray, 
finally bounce of into the rou supposed tobethe workoftheseventeenth not only can distinguish an old master 
may be as skillful as he. ‘The century Italian master, Carlo Dolei. For from a newer copy, but he ean determi 
is that your ysterious rays two hundred years. people had accepted within a few months the date at which it 


perts were able to ony off the 
‘onter layers of pigment and 
restore the original picture. 


working for have not! itas such, ‘Then Professor Fernand Cel- was painted! He explains that the rays 

For a perfect drive the een- ‘pass easily through modern 
ter of a golf ball must be al paintings, while ancient works 
solutely true, So, where the | fare more opaque. ‘This is due 


mati golf balls WHAT X-RAYS MEAN TO YOU partly to a diference in ma- 
fare manufactured, one man | Kerials, and partly to the fact 


gE 180 X-eays oysters? And ‘eh? aw eam thoes a aaa 
spends all his time Wanye bcp your sume of ae that all pigment: —- row: 
through the finished -balls, to oy Digecr sad Detter emest” Why de | "ore opaue with 

is Gere salen ee Farts anti rors X-ray the ef tel ey ther thd by whi h 
recurgties cetera fa” | gree cetor Sraytearme tga shat | Set neti ig 
‘ou frend ean outlive ye. a sa sane nal from the imitation is illus- 

is is only one of — ‘Thirty-three have passed since Roentgen 

ate agua pie Pp ag! alpen enp lor eel 
‘Tn the famous French art be him incl g err pe erg ae 1911, this famous painting was 
be Lourryeachotthe | ghee rated Eatiats then becrmetmpariant is | sien from the Lowe, ‘The 
fare Panes Pein ce | all men. Algreat discovery came af ae Mien ee euitewhon: 
its authenticity. Some eae as ar abouts were unknown. Then 


startling surprises have resulted. it was recovered and restored 


to its old place, But immediately the 
rumor spread that the restored picture 
was but a clever imitation, Professor 
Callerier was able to prove conclusively: 
that the painting is the orginal. 

Under the outer layers of pigment, the 
X-ray revealed the blurred outlines of 
ater Mona Las, showing thet in the 
four years Da Vinci had worked upon t 

inking, he had made many changes be- 


fore he was satisfied. A copyist, haviny 
the fnished work in front of him, would 
have made no such changes. 

rays have proved equally valuable 


in the examination of jew 
wit es taps an ld cuter 
rought an unusually large toa 
‘York jeweler. A fine crack, barely 
visible, had appeared in it. ‘The jeweler 
held it to the light and said: 
“I, that crack extends to the center 
mr is worth only five hundred 
Tolls, Tf it goes only below the surface, 
it can be polished away and the peari 
will still be worth ten thousand.” 


KING the pearl to his X-ray ma- 

chine, the jeweler was able to tell in 
‘moment that the damage was superficial. 

Similarly, the rays reveal whether a 

isreal or imitation. Real pearls glow 

Kinder ‘X-rays, while imitations, made of 
high density glass, are opaque. Even the 
pearl fishermen rely on this new aid to 
tell the value of their eatch. When a 
oatload of live oysters arrive from the 
beds, an X-ray expert looks through the 
shell ome by one, to ace there ae paris 
ide! If there are, the oyster is open 
If not, it is thrown back into the water. 

Collectors of antique furniture have 
found X-rays a sure safeguard against 
fakes, For example, if the rays show no 
wormboles inside the wood, they know 
that holes on the surface were made by 
imlets to give the ay ce of age. 

‘The latest method of remodeling valu- 
able old Colon mansions includes the 
use of X-rays. ‘The architect goes from 
room to room looking through the walls 
and finding just where joists and 
are hidden. ‘Thus, haphazard tearing into 
walls is avoided. 

One of the strangest letters ever written 
‘was penned the other day by a University 
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of Illinois professor with 
the help of X-rays. On a 
sheet of paper, he wrote 
a note of po great im- 
portance. Then with an- 
other pen filled with a 
colorless ink, he wrote a 
secret message on top of 
the ft letter. When he 
laid the pen down, the 
words he had written last 
had disappeared. 
‘Noeye in the world, 


‘The mica used in teleshone receivers wn for 
‘many other purposes must be perfect Here 
(SSCray apparatn that makes sure that in, 


sided, would ever read that secret mes- 
sage. No bath of chemical solution would 
ver roa Bat, der the Xray the 
invisible letters would appear glowing lil 
the hands of « eam watch! © 
“This magic ink is from a cheap, 
coer alt ei the strange prop 
erty o til § 
tinder the influence of the rays. The 
ty is juorescence. 
Pil other ways, closer to everyday life, 
X-rays are on the job for you. When you 
eat a piece of candy, or brush your teeth, 
oor call “central,” or send a cable to 
France, little do you dream how much you 
may be i to them. 


‘OME years ago, a costly lawsuit arose 
cover the finding of a piece of glass in 
tome candy. Now, one manufacturer 
protects himself and his customers by 
Bassng each box of chocolates down « 
moving belt before an inspector who. wit 
ay machine, searches their contents 
for metal, 
ohjects which might have entered by mis- 
take. 


inspected in a similar way to see that the 

bristles are properly set. Slate. intended 

{or telephone switchboards, is X-rayed to 

tis free from streaks of metal. 

likewise give the final approval 
‘submarine cables. 


to splices 
If you like eggs for breakiast, or your 
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mouth waters at the sight of a juicy 
drumstick, you will be further indebted 
to these rays. ‘They promise larger chick- 

and better eggs, and more 


of them 
Dr. William H. Dieffenbach, of the 
Flower Hospital, in New York City, has 
just reported amazing experiments in 
ing Plymouth Rock eggs. Some he 
exponed to X-rays fr a few minutes and 
‘others for several hours. In those expose 
for the shorter period, the usual ratio of 
males to females among the hatched 
chicks was completely upset. Almost 
every chick was an egg-laying female! 
‘When the eggs were exposed 
for several hours, more sur. 
rising things happened, Out 
of them eame chicks, perfectly 
healthy, but unlike any other 
chicks on earth! Some had no 
wings, Other strange changes 
in form that. would require 
many generations of gradual 
evolution had taken place in 


ingle genera 
DI%, DIREFENBACH te. 
roves that with X-rays he 
will be able to produce new spe- 
cies of chickens superior toa 
He found that many of the 
hens hatched from ray-treated 
exus attained a weight farabove 
normal, and that they’ began 
to lay much sooner than ustal. 

X-rays have done much to 
make factories safer for work- 
wen. Here, for example, is a 
throttle-valve ax big asa 
three-year-old child, Tt must 
Mand a presture of weary 2,000,000 
pounds. The slightest hidden flaw means 
possible death for men who work near by. 
Since the X-ray will photograph an in. 
ternal crack no wider than a hair, and 
will reveal the tiniest cavity, its use has 
largely eliminated this peri, In many 
plants, notably: the Edison’ Company's 
important high power plant at’ Wey- 
mouth, Mass., it is a rule that ev 
casting must be X-rayed before it c 

any ion have ion bladed 

lany men have been blinded or killed 
by abrasive wheels that have “exploded” 
at high speed while grinding tools. All 
such wheels now are’ examined with X- 
rays and shown to be free from defects 
before they are used. 

At the air mail field at Bellefonte, Pa. 
pilot wn out of an ominous sky, 
his plane rocking like a cathoat 
choppy cross-wind. As he comes t 
safe landing he, too, can thank the X. 
For one of its latest services is examini 
the wood used in airplane construction, 
assuring that no internal knots or worm 
holes will menace the life of a pilot in 
some hard fight with the elements. 

In the Navy, dangers attending prac- 
tice maneuvers with big guns likewise 
have been reduced. X-rays have provided 
the only reliable means of detecting a 
flawed “nose” in a high explosive pro- 
jectile. which would endanger the lives of 
all who might handle it. Big guns also 
are examined for internal cracks that 
‘might cause them to blow up under con- 
tinued firing. At the Watertown Arsenal, 
in Massachusetts, X-ray machines have 
been developed ” (Continued on page 125) 
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Ha the‘Modern Iceman’ "Works 


Why the Same Electric Current That Toasts Bread 
or Heats an Iron Can Keep a Refrigerator Cold 


By H. C. DAVIS 


‘ORE than twenty-five hundred 
readers of Porutan Science 
Mowriy have asked questions 
about household refrigeration 

in the last three months. Most of them 

haye inquired about electrie refrigerators. 
“Of course I know that in an ordinary 
icebox the ice absorbs heat from the air.” 

4 man in Dallas, Tex., “but what 

T would like to know is how an iceless 

refrigerator ean keep itself cold, and even 

manufacture ice, when nothing is fed into 
it ut electric curent.” 

‘mystery seems even more com 
plicated when you see the same electric 
current toasting bread and keeping a flat~ 
iron warm. Aw a matter of fact, however, 
there is, nothing very complicated about 
the basic theory on which electric refri 
erator operate, And the way in which 

ese elementary princi 

tnade to work i amarin 


ANYONE who has pumped, up a tie 
a hand has demonstrated the prin- 
ciple governing the operation of au 
refrigerator. After the tire has been 
pumped up, the end of the pump near 
the hose is quite hot. And yet the same 
air that has through it, if let hisee 
ing out of the tire valve an hour later, 
will weem colder than normal. 


ttl 


aj lviat happens is thins Every tee the 
plunger of the pump is pushed down U 
txlinder, it pushes ahead off the count 


er iilioed of vitxtlng ake maleate 
that oe thea in Ue cginder, Woot 
them the pump plunger would slam 
to. the bottom without encountering 
resistance, 

‘As the plunger pushes the air molecules 
closer and closer together, the com 
‘sion increases the heat in the air. After 
being forced into the tire, this air gradu- 
ally cools down to normal as the heat is 
passed along to the rubber of the tire, 
and, in turn, to the outsi 

Just as compressing air increases its 
heat, so expansion reduces its tempera- 
ture. And if, while it is compressed, its 
heat is absorbed by surrounding objects, 
then when itis finally allowed to expand, 
it wl be colder than it was before com- 
pression. ‘There, in a_nutshell, is 
principle of electric refrigeration. 


LECTRIC current is tumed into 

‘mechanical movement by the electric 
motor. ‘The mechanical movement is em- 
ployed to operate p, exactly Like 
‘tire pump in principle, but marvelously 
refined and improved in effici Ts 
stead of ordinary air, another gas is used, 
such as sulphur dioxide or methyl chlo- 
ide. Either of these gases, when com- 


THERMosraTic 
GontRor 


COMPRESSOR 


motor 


pressed, turns ji ‘at a much higher 
temperature than ait and consequently 
is more suitable for refrigeration purposes. 
Coils of piping connected with a pump 
are filled with one or the other of these 
two gases. ‘The current is turned on, and 
the pump started. 


IE gas is compressed barber the tre 

ump compresses. air. ‘ 
comes hotter just as the air becomes hot- 
ter. As the hot compressed gas flows 
through the piping it gradually cools by 
passing out its heat, until by the time it 
reaches the bottom of the pipe it has 
dropped to the temperature at which it 
will turn into a liquid. 

‘rom the bottom of the long coil of 
piping the liquefied gas is forced 
pump up through a pipe to an expansion 
valve at the entrance to another coil of 
pipes inside a tank full of brine or other 
nonfreezing liquid. ‘The liquefied gas, 
as it reaches the expansion valve, is still 
under pressure from the electric pump, 
hut the pressure inside the coil is very 
ow. This is because the gas is constantly 
being sucked out of it by the pump. So, 


{regeretor showing eo f compres, 
iguefection and ‘ooo that 
lowers tomperatate in Foul chabert 


fn lecte e- 


when the ex 
tion of the 


sion valve releases a 
wefied gas into the coil in 
the brine tank, the liquefied gas imme- 
diately begins to transform itself hack into 
fa gas and literally soaks up all the heat 
from the brine in the process. ‘The h 

tank, in turn, has taken heat from the air 
in the refrigerator. 

‘This continuous eyele of compression, 
Hiquefaction and subsequent expansion 
goes on as Jong as the motor runs the 
pump. ‘Then, when the interior of the 
refrigerator has been cooled to the desired 
temperature, a thermostat automatically. 
shuts off the current and does not tum 
it on again until the air in the refrigerator 
starts to warm up. 

‘This whole process is depicted on this 
page. Of course it is obvious that the ar- 

shown in the 


the expansion soil inside saturally ist 
he placed in the compartment ordinarily 
ised for ie in the refrigerator, but the 
motor, pump, and cooling coil y be 
Fleced de the caller or iat apecial unit 
Placed on top of the icebox. 
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Naw Houses for Old 


Inexpensive Brick and Stucco Veneers Make Frame Homes 
Beautiful, Keep Out Heat and Cold, and Reduce Fire Risk 


1a very clever young couple, but 
when they bought a house they 
‘were practically babes in the woods. 
‘They were not cheated, yet the effect 
of inexperience was almost as bad. When 
the truth finally dawned upon them they 
had a heart-to-heart discussion, because 
they liked the place, the neighbors, and 
everything. But the house just wasn't 
trhat it ought to be in appesrance or in 
fact, 

Let's take our problem to that old 
retired builder, Mr. Dinsmore,” wisely 
suggested Ada “It 
a van. tellus 
flat to do he can 

“And without prej- 
‘udice or bins,” agreed 
the young husband, 

“they found the vet- 
eran home builder 
charging corncol 
pipe which, he as 
serted, was a greater 
national asset than 
the gold reserve in 
the Treasury. After 
Hatening to the sory 
of the young couple, 
he said? 
sug Ae face fra prec 

jouse—I guess that's the prescrip- 
tion! Not that the dvelling you have is 
really old, but it looks seedy. For a per- 
manent job, for living comfort, and an ap- 
pearance to match the other houses in 
your street, T would advise either brick 
fr stuceo. "Thus you will combine looks 
with fire safety and insulation against 
heat and cold.” 

“How can a frame house like ours be 


changed to brick?” asked Ada. 


HATS easy.” laughed the veteran. 
‘You really do not change anything 
nply add an overcoating of brick. 
Vencer is the term commonly used. Many 
new houses that seem to be all masonry 

veneer, and this treatment is 
wt popular for old dwellings. An 
col structure veneered i better insulated 
than a new one because it includes a layer 
of siding or shingles that would be omitted 
in a new building.” 

“What is the thickness of veneer?” in- 
‘quired Donald. 

“The width of one brick laid flat, which 
is four inches, ora fraction less if standard 
common briek is used. : 
“Have you any figures comparing the 
insulation’ value of this veneer with the 
regular insulation material 

“Nothing exact,” replied Mr. Dins- 
more, “but wood frame is good and when 


ONALD and Ada knew a lot of 
things about apartments, being 


By JouN R. McManon 


“Where isthe air apace?” questioned 
Ada, a) 2 


inch between the old wall and the veneer. 
‘The confined air is 


insulates: 


‘Paton by arty oe Perdend Comet Avatton. 


‘ibscenton tn pa between the old wall 
and the new.” 

“T should think the veneer standing 
out that way from the house would be 
tippy commented the young woman. 

Wiow'mstsvesochont enw 
dear, on making a vital point. A four- 
ee a oe apa 
pe ery 
Gales osdeh ye 

‘ol |. A strong might dam- 
age a poorly fastened veneer. It is com- 


i 
HI 


fi 


‘mon to-use as wall ties thin strips 
af galvanized metal bent at right angles, 
fone end being nailed to the old wall and 
the other imbedded in mortar between 
the courses of brick. A better and stro 
hold is obtained with large nails or spikes 
driven into each stud.at a downward angle 
just above the brickwork and then bent 
down with « hammer 
brick. ‘The nail head is imbedded about 
an inch in the masonry 
“What size nail and how about rust?” 


‘young man, “but tell me, what 
does our k veneer wall rest. 


i 


i 


then 


RARE cases," said Mr. 
Dinsinore, “the old founda- 
tion projects” enough. to. give 
ron fora veneer ase ene 

iy. as in your cave, there is 
1% hoi’ betwee two 
tnethods. My preference 
in an added! concrete 
foundation alongside the 
cold one, Tt need not be 
‘ore than eight inchen 
‘wide, but should go down 
below the frost line. A 
leas width would serve, 
Boat would "be. hard to 
dig, ‘The old wall makes 
‘one side of the form and 


low: The photographs 

“vom, ottnn up. 
‘ara metal ath attached with 
irring ails holding ie 
‘Guartet inch from the wall and 
‘ree conte of stucco spplied, 
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‘usually the earth makes the other, except 
for the last foot or two. A concrete of 
fone part cement, three sand, and five 
parts stone or gravel will be’ ready to 
build on in a couple of weeks.” 

What is the other method?” asked 
Ada. 

“Angle irons fastened to the wood sill 
of the house. This is criticized in the 
cease of an old high foundation because it 
makes the veneer overhang and seem to 
rest on nothing, but I would be more in- 
terested in the question whether the sill 
is sound all along and whether such a 
pase is permanent. If enough care is 
taken it may be satisfactory. ‘The angle 
iron should be thi five inches and 
five-sixteenths of an inch thick. ‘The nar- 
row side should have holes every four feet 
to take four-inch lag screws. which are 
serewed into the house sll. The five-inch 


side of the angle iron stands out as a 
ledge on which the veneer wall rests, Of 
course, the bricks are flush with the out- 
side edge, leaving an inch air space 


Dinsmore? 
“There sno difficulty there. Leave the 
wood sill in place and build under it a 
of bricks on edge, sloped ou 
ward at the rate of one inch in six in 
‘order to shed water. ‘The rear ends of the 
bricks are cut at an angle to fit against 
te re lll roe an 
the brick sill should project. an 
inch or more beyond the veneer | 
wall. A rich mortar and careful 
work in fitting the new sill are 
necessary. In some cases metal 
flashing or oakum calking might 
be used in the joint. Sills of 
stone oF precast concrete may be 
tused; it is a matter of style and 
taste. ‘To cover the joint at the 
sides between veneer and the 
‘old frame we nail on a molding 
strip known as staff bead. 
T guess the top of a window 
more of a probl 
suggested the young 
man. 


“NATURALLY, 
tine a new up: 
port must be provi 
Tor the: veneer. Here 
fan angle iron or_its 
equivalent ix obliga- 


tory. We have the 

< 
spans up to four feet | 
fand not much weight i 


to go above, three by 
four inch angles can be a 
used, while for very large openings the 
same size that T mentioned for the base 
should be used and attached to studs 
every four fect with lag screws. The short 
span angle does not need to be screwed 


“No, the roof might sag under a weight 
for which it was not designed. Use angle 
irons the same size as for the base of the 


sn aan’ 
seit oi 
iseussions of ‘construction 
Serre 
mercies 
eal walaes when’ you build. 
‘ont abot building probes: 
ie Si deer 
ieeermeraiineer 
saa 
fetes rier invest 
poe 
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‘house and fasten them to every third stud 
with lag screws. We may remove siding 
so that the angle will rest flat against 
sheathing. If the roof has a steep pitch 
there may be a conspicuous gap between 
the bottom of the angle iron and the roof. 
We can hide this with a strip of metal 
flashing that looks useful and sometimes 
may be 50.” 

“'T suppose we can veneer our porch the 
samme as the rest of the house? inquired 

“Just exactly. Of course, it isn't neces- 
sary to warn intelligent people not. to 
vencer a wood floor or wood steps. Use 
concrete for the hidden part and. only 
‘enough bricks to cover the surface.” 


“What about the styles in 
bond?” asked Donald. 

“You are practically limited 
tone style—running or stretch. 
cer bond, in, which all the brick 
‘except window and other details 
run Jengthwise with the wall. In 
regular walls of two-brick or 
more thickness it is simple to 
make headers with whole brick 
and to have a wide variety of 
‘combinations or bonds, While 


it would not pay to attempt any 
of these styles: you can please 
yourselves in mortar color and 


method of joints, With 
stripped or recessed joint, erac 

‘the masonry will not sow so 
much as with a joint filled with 
mortar up to the wall surface.” 
“I hope we are not limited in the kind 
xl color of brick,” observed the young 


RED,” replied Mr. Dins- 
"You have a wealth of color 
sn texture to choo from in face brick 
and a good deal of variety can in 
common brick by mixing the overburned 


joints vary widely, a rough average al- 
ows six and one half bricks a square foot. 
Measure your walls, deduct openings, and 
‘you ean find out the approximate number 


Of bricks required, They cost from 
teen dollars for common to. twenty. 
dollars or more for face brick. As to la- 
Beso Mrager wih 5 baper yl bay 


‘joy himself measuring 
(Continued on page 129) 
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Queer Notions about Oil Burners 


Here Are the Alarming 
Tales on One Side and 
The Facts on the Other 
Regarding Fire Danger, 
Noise, Smell, and Dirt 


By 
JOHN E. LODGE 


ISINFORMATION, like bad 

news, travels both fast and far, 

sntbecing embelichments oI 

is why 
ch queer oto about oil ferme 
fere, for example, is a question typi 

of hundreds presented by readers of 
Porvtan Sctsxce Mowruty to. the en- 
xincers of the Popular Science Institute 
of Standards: “Is it true that with those 
burners using an electric spark to ignite 
the oil there is always the possibility of 
‘an explosion?” ‘The question appears in 
various forms, Sometimes it suggests 
possible danger from one source, some- 
times from another. In fact, almost every 
component of an oil burner has been 
suspected of causing fire. 

‘ously, no one wants to. take 
chance on the possibility of a fire from 
the operation of the heating plant, but if 
vou choose an oil burner that has been 
isted as approved by the Popular Seience 
Institute of Standards, you can be abso- 
lutely certain that there is no apprecia- 
able fire risk, no matter what kind of 
ignition is used or how the burner is 
built. 

‘In fact, the risk of explosion or fire in 
operation of the ordinary coal furnace 
‘may actually be greater than with @ 
ern oil burner 
chance for fire 
against, 


WO other such questions ae: “Does 

cover all the walls and 

sticky black soot?” and 

tat there always is a strong 
smell of oil about when you burn oil?” 

When oil, or any other fuel, is burned 

yn must go some- 

_ they don't go up the chim- 

ney they must spread through the ai 

the house, But such a condition usually 

arises from a broken smoke pipe or a 

plugged up chimney flue, and, whether 


for annoyance until repairs were made. 
tis true, however, hat with a 
oil burner you might et the house fll of 
‘oot within a week if an incompetent me- 
chanic accidentally set the burner for a 
‘smoky flame and in addition did not make 
sure of an adequate draft in the chimney. 
But such things cannot happen with a 
high-grade burner properly installed. 


Y FRIEND says that all oil burn- 

ers make a loud, rumbling noise 
that you can hear all over the house. Is 
that 's0?” That is another frequently 
"Wesel bere rly adjusted 

‘an oil burner is improperly 

fees eee rel tel 
burner is improperly installed in a hot ai 
heating system the noise can be heard 
throughout the house. But a burner in- 
stalled by a com mechanic, and 
working as it should, is not noisy. And 
with steam, vacuum vapor, or bot water 
eating sens, where there ar no large 
i ing to 
noises are muffled inside 
fact, with the average installation, the 
noise cannot be heard upstairs unless the 
house is quiet, and even then you usually 
ave to stop and listen for 
‘This statement often appears in our 
readers’ letters: “I have been told that 
heavy oil fuel contains more heat units, 
but you can’t burn heavy oil fuel without 
into a lot of trouble with carbon.” 
fuel is the name given to a whol 
class of materials obtained from crude 
petroleum. Everything heavier than ker- 
‘sene and lighter than erude oil is oil fuel, 
but no oil burner designed for home use 
will burn, with any degree of satisfaction, 


degrees on the scale of the particular 
hydrometer used to test oils. Some burn- 
ers require a lighter oil than others, and 
no reputable oil supply company wil 
quote you a price on. oil fuel 

Have td thet what 


‘You can’t judge 
even its smell. I 
heavier the oil fuel the cheaper it 
complaints about excesive’ carn and 

‘undou inated witl 
ple who attempted to bura a heavier oil 
than their oil burners could handle. 


[BE problems connected with the stor. 
age of oil fuel have given rise to roy 
misinformation. For instano 
{all me thatthe ei tank beromes fled 
with sludge after a while and has to be 
dug up and cleaned out at considerable 


"We reputable oil il sell oil 
fo reputable oil company will sell ol 
fled with dirt, and there 3 nothing in 
the oil itself that could form sludge or 
sick, A good take prope pie 
Permanesteaupment at wl ie ser 
Ee for soany' yours without caning te 
Other attention. ~ 

Prospetive oil burner owners have 
been warned. that their fre insurance 
Premiums will be incressed ‘when they 
put ino burners Ifyou purchase an of 
Bumser approved by the Underwriters 
Laboratories, and it is installed wccori 
to their rule, there will be no increase 
invarance rates 

Ina coming number POPULAR SCIENCE 
Morratty will present important facts 
Sato the cost of oll for heme heating 
 commpared with other fool 
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New National Sport 


Kirke Ames in Mf0at Clase © Baby 
Whale wisn’ simile Albany: ew 


r Da shame 
to accept Dick Pope's 
challenge to a two-mile 


dash. across a Winter 
Haven lake. Although Dick 
was commodore of the Flori 
da Outhoard Racing Associa. 
tion, he was also eaptain, 
crew, and navigator 


unpainted tub about ten 
feet long and forty inches 
inthe beam, Dick had mad 
it in his back yard, 
‘was a trian mahogany ty 
cater with shining brass 


eylindered power to drive it 
twenty-five miles an hour, while Dick until you, may! 


boat's stern 


‘Mfy arms still ache trom cranking it 
Tikzow the theory. You spin the fywheel pair. Piston displacement was enlarged. 
. get a spark, and then iy alloys replaced cast iron and som- 
depended on a portable engine and your cylinder rotates an 
propeller, fastened to the outside of his shaft at the bottom of wi 
“outboard.” whirls. Good bye, my boy, 
“T owned an outboard twelve years you on yonder shore.” 
ago,” laughed as we prepared to start. ~ “Let's go!” he shouted, and he went. place of several parts, 


Dashing Along at a Speed 
Of More Than 30 Miles an 
Hour, Tiny Outboard Motor 
Boats Break Race Records 


By Eart CHAPIN May 


But at the finish it was he, 
not T, who waited. "You'd 
better buck, up a bit on 
rotor boats” he anid, “Lots 
can happen in twelve years, 
Solong.? 

‘And he spun around and 
scooted off derisively. 

"That. sud experience made 
me a discoverer. Like many 
another water lover T had 
beheld, without, seeing, 
marvelous development of 
minor motor boating for the 
mnutitude, Twelve, four. 
teen, or sixteen years ago 

‘outboard power plant or 

le” was accepted by 
inland fishermen and row- 
boat users as an occasional 
substitute for oars. While 
fan outboard would push a 
small boat across a lake or 
on a rue, it was a one: 
lunger”—and a single 
eylinder seldom "functions 
perfectly. But Dick Pope 
was right. Lots has hap- 


pened. 
Outboard cylinders were produced in 


it crank mon steel, Sealing of coils and condenser 
ler casings made magnetos nearly water- 
wait for proof. Even submersion rarely short- 
circuited them. Solid units took the 
particularly at the 
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‘When the wind ie dowe, 
the ‘outing ‘erty wishes 


propeller end. Slip-clutches and other 
shock absorbers protected propellers and 
saved sheer-pins. Separate feed pipes 

‘and cooling system tubes prevented water 
mixing with the lubricant. 
of brass in submerged parts did away 
vith alt en rust, The slow, shaky, noisy 
temperamental motor disappeared 50 
generally that “outboard” became al- 
‘most synonymous with “reliability.” 

Tt certainly became synonymous with 
“speed.” From an official 1925 record of 
about thirteen miles an hour, outboard 

spree ad rence! more than thirty miles 
year. So carefully did outboard 
cogioere determine the best bore.stroke 
ratio, most efficient compression pressure, 
correct size and timing, dimensions of 
pistons and curvature of intake passages, 
and minimum weight commensurate 
with safety and continuous service, that 

‘outboard motors developed in some eases 
more measured brake horsepower pet 


‘motor craft ins sensational Gold Cup race which 
held spectators almost breathless st the beautiful 
Greenwich, Conn., course on Long Tsland Sound, 


for an ine 
ke it 


Iivdroplan 
at high: speed 
water, Singh 


a 
All steps are at right angles to 

, and are seldom more than 
ihe inches high. 


‘The outboard fan buys these boats 
from factories at from $150 to 8250, but 
thousands of fans make their own, 

Probably nine tenths of the hundreds 
of thousands of outboard devotees get 

test pleasure from cruising 
bass Spariieer rosie or ton 
Sey.con Uae dec arene 


adapted to outboard motoring. 
‘The artist and au- 


ther, GH, Mitchell, 
starting from the pic- 
tureaque Ontario ham 
let of Penetanguishene, 
with an outboard on 
aan eighteen-foot canoe, 
explored a hundred 
miles of Georgian Bay's 


idle, 


cubic inch of displacement than airplane 
‘engines. 

‘A modern one-cylindered_ outboard 
motor weighing about twenty-five pounds 
Will register 3,000 revo 
nied of the oltime, 1300; a twin- 
ol motor, three wil 
31300 revohitions, ‘But heer ‘ill 
develop eleven horsepower, and there are 
“quads” weighing nearly one hundred 
pounds that will travel thirty-five miles 
an hour through still water. Such 


Prying them- 
selves loose from busi- 
ness cares, | Franklin 
Dunn and Herbert 
Wendt of Detroit trav- 


‘motor they. purred and locked 
through the Erie Canal and followed the 
Hudson and Harlem rivers to Long Island 
Sound and the Gold Cup regatta at Flush- 
ing, N.Y. ‘They averaged seventy-five 
miles for each ten-hour “working” day, 


and slept ina shelter tent. Bach gallon of 
gas carric ‘them fifteen miles. 
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Fortunes from Magic Logs 


How Daring Men Face Beasts, Reptiles, and Savages 


©. Proctor Cooper, who batted the Panama 
Jungle to wrest from i two logs of magi woad 
O 
forestry expert, has recently 
brought two logs of one of the 
rarest woods known to man, Tt is a 
strange ruby and black wood that bursts 
into a golden sheen when placed in the 
light. ‘The half wild tribes of the tropics 
credit it with miraculous curative powers. 
‘They call it "magic wood.” 

‘Vague rumors of its existence had 
drifted from time to time from the Bo- 
cas del Toro district. But only one 
fragment, ‘no larger than man's 
finger, obtained from a native who 
could not tell where he had found it, 
had reached, civilization. 

With this bit as a eluc, Cooper set 
out on a seemingly hopeless quest. 
‘There followed an odyssey of tropical 
hardship that must rank with that 
of the legendary conquistadors who 

‘with Pizarro on his conqu 


the beginning, Cooper followed 


T of the jungles of western 
Panama, G.’Proctor Cooper, a 


dded with reverses. His pack 
caught in a landslide. © His 
les pointed out every log but the 


right one. His axmen deserted him. He 
hhad to traverse steaming jungles” anc 
climb rocky mountain paths until his 
shoes dropped from his fet. He fore 
swollen, treacherous streams. He wade! 
fimetimsatolea Lace-dep trou 
yellow, slimy mud until he dropped ex 
hausted and slept in the mud and water. 
He braved the fever, the iting, poisonous 
insects of the tropic night, and. the 
venomous snakes of the jungle. But he 
Sound the magic woodt 


By FRANK 
PARKER STOCKBRIDGE 


Beside two rotting logs, his long 
trail ended. For the strange wood he 
sought, the Bloodwood Cacique (pro- 
nounced Kah-see-key), comes not 
from live trees but_ from rotting 
chunks in the forest. It is the almost 
imperishable heart of the fallen trunk 
that remains after ants and worms 
have burrowed though the bark and 


HERE is something uncanny.” 

‘describing the mo- 
seat of his ery, “about stum- 
bling on a rotten log in a tropical un- 
dergrowth and with a stroke of the ax 
through the moldering litter laying 
bare the deep red of one of the rarest 
woods in the world!” 

Yale University will receive one of 
these logs. ‘The other will be exhib- 
ited at the Field Museum of Natural 
Cosi lags Cobper't tp Yikied 

‘acique ‘ooper's. tr 
several hundred other cr apecinent. When 
these are examined lassified, they 
may reveal species hitherto unknown. 

‘This stirring search for legendary tim 
ber forms but singe epi in the annals 

‘an_advents 


As this goes to 
press, far down 
tn the vast. tim: 


of the Jungles to Bring Back Bits of Wood 


Orinoco delta another adventurer of the 
same fraternity is secking other hard- 
woods of the tropics. ‘The timber he will 
bring out to, the seaport. will be trans- 
ported to this country by the American 
Society of Mechanical Engineers. It will 
be cut into test samples and sent to the 
if department of the University of 
Michigan for examination. It is hoped 
that these tests will reveal that for certain 
engineering purposes some of the new 
‘wood is superior to any now in use, 

‘The other day, Thad the good fortune 
to meet one of this sparse and unsung 
company who brave the dangers of the 
wilds for precious timber. It was on an 
East River pier in New York City, where 
the Corinto, the Troja, and the Ancon 
were discharging cargo. 


[EERE was the smell of the tropa 
about the ships—an exotic atmos- 
phere that their very funnels exhaled— 
find their cargo was logs, balks, and 
timbers of strange, rare woods from the 
ends of the earth, the of whose 
names suggested high adventure. Ama- 
ranth, bethabara, padouk (they call it 
Corail d’Afrique, too), cocobola, lignum 
vita, Gonzalo Alves, prima vera (that 
ieans “springtime”), palo de sangre 
wrariere, peroba, balsa, Pernambuco 
1¢ words savored of the Spanish m 
and the Ivory coast, of strange tribe 


kill the white man or 
ambush with poisoned 


quest of rare and beautiful woods 

and 
e Hiram, King of 
of Lebanon and al- 
wild King Sol 


has 


fof the world ever si 
Tyre, brought 


mons temple 
ton D, Mell 
ance hunter 

woods, is 


When 


of rare 
one of these 


Cooper expedition fording jungle river after fading the only two magic wood logs ever brought to 
Above: Prof. SJ. Record, whose clue started the must, 
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he talked to me, his ears were still ringing an inch thick, but some are 
with the quinine with which a hospital as thin as one hundredth of 
had stuffed him—for he had caught the an inch, A. single 1,300 
fever in Nicaragua ona hunt forarumored stump of burled Amerie 
forest of lignum-vite, growing in the dry black walnut has 
bed of an ancient lake. 4,400 square feet of vence 

“T found them,” Mell said, “but get- "Furniture woods are gen- 
ting out will have to wait till the erally used only as veneers, 
revolution is over. (Ihad trouble enough but other eurious woods are 
getting two hundred from Lake 
Hcoagy ed only: Rega! » from the 
town, down to the port, Corinto.) 
ue wanes have Oat ao d that 
make the hauling easy when the time 
A woxkdwide shortage of i 

‘A. world.wi of Tignun 
had sent Mell on his twenty-sixth tr 
hunting trip to the tropies. Le Havre, 
werd’s grat rare, wood anction 

‘hot a tou to be har 

ch, A standard six-foot log t cocebola, 
inches weighs said Mell. 
and sells at 8125 to 

Most see li 
‘num. poe ly in bos 

‘and carpenter 

mallets nd boys’ % 
but its big market is for 
bergen for ire — 
post bearings i 
Propels A sl aber 
cating bearing of lignum- 
vites—full of natural 
caus denpuavlecerts ee J ‘Preparing Bloodwood Cacique log fr exhibition 


water and ship worms, ‘Scat chines nthe ight tk 0 grt sheen 
neither swelling nor 

shrinking — will outlast 

three of steel. Early fas tnen who know the spell and fas 
clock-bearings ‘made of tion of rare wood travel half arou 


thisselflubrieating wood a world and risk their lives to obt 
fare said to have run 100 2 j “Here is balsa.” 1 
years without oiling. a fry, lange, timber 
to lift. “It is the lightest wood in the 
world’ and grows from sprout to ma- 
turity in five years in 
Reuador. Its wed 
to vlene gas 
tasks, for ston 
‘agreat amount of gas 
under pressure and 
releases. it when the 
tank valve is opened. 
Ttisa great insulator, 
too. Yeast manuf 


picked up easily 
it looked as if 


5 eoing,” said Mell. 
ve can't get any 
now except from Nicara- 
gua and Panama. Tt . 
takes 250 years for a tree to grow to two “The trees grow singly 
feet thick. Here’s a log’—he pointed to and are widely scattered 
‘one just swung from the hold of the ship— through the forest. ‘The 
“that wasmaturewhenColumbuslanded.” Indians put all sorts of 

‘And Mell knows his tropical woods. He obstacles, including 
took up tree hunting for commerce only death, in the way of white 
after eleven years in the United States men who try to penetrate 
Forest Service and after writing the their country. I make up 


standard authoritative book on hard- a party of ten or twelve rers line their sh 
‘woods—this in collaboration with Profes- and establish camp on the ing boxes with it 
sor Samuel J. Record of the Field Museum edge of the forest; then I reduces 
and Yale University School of Forestry. buy wood from the na- freight 
“The rare woods in which Mell special- tives, paying them chiefly costs and also pro- 
ines are obtained only a few tons at a time in calico and tobacco.” tects the yeast against 


‘and sometimes only a single log—but this As we moved down the 
‘sell for several thousand dollars. pier, Mell pointed out 


extremes of heat and 
cold. Nowadays some 


‘The price depends on the quality and other pieces, timbers such radio 
beauty that are expected to be revealed 

when the log is cut into veneers. Some a‘ 

buyers for furniture man OSEWOOD, once 


ufacturers have an un- the principal 

i material for fie piano 
ceases, has largely been 
supplanted by ve- 
neers. “There is still 


One sich buyer is known as 
“the man with the X-ray 


eyes. enough to warrant 
Buyers may pick their fighting our way into 
own logs on the pier and 
direct all operations. to 
and through the mill in 
order to get the greatest 
value. ‘The standard, ve- 
neer is a twenty-eighth of 


swheremostof it grows. 
‘We wait for the local 
traders to bring it 
out. We get a thou- 
‘United States. (Contnund on pace 128) 
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Making Street Cars Noiseless 


Lead and Rubber Shock Absorbers and Asphalt-Sealed Rails 
Make New Vehicles Glide Like Boats 


By ARTHUR A. STUART 


HE time-honored street ear, which 


the procession of modera 
18, has just gone through 


am ation. It has had its noises 
tnd folts extracted, . Modeled. anew, it 
reenters the race against its rubber-tred 

‘On the streets of San Francisco six new 


wheels to floor, recently made their ap- 

nice on rattle-proof trucks. They are 
said to have won a joyous welcome, and 
‘others will follow. 


nd poured: 
it full of lead, which is w poor con 
ductor of vibrations, ‘Then, above 
the bearings, where the 

1 trucks join the 
hody of the car, they 

ted shock-proof rub 
her pads to insulate 


insulating material under the 
entire floor of the car. Even 
thumping air-brake "pumps 


gainat jolt trere ineilated with the wane 
vote ibe "ay, eo tharoigh 
were placed. between iy, for a thorough i 
The body and "frame, Jencing Joby a 


‘To further prevent vi 
bration of the trucks 
from reaching the pas- 
sengers, they placed a 
heavy layer of feltlike 


vised anew typeof ral crossing 
Thich, itis claimed, prevents 
the pounding noise of wheels as 
they pass over it. The seeret 
lies in sealing and reinforcing 
the intersecting rails with wa 
phalt 

Officials of the San Francis: 
co street railway’ company 
declare that passengers can 
ride in the new cars almost 
‘as smoothly “as ina. taxi 
limousine, "The ingenious im- 
provements, pictured on this page, not 
only will add to the comfort of riders, 
but will help to rid the city of one con 
tributing cause of nerve-trying noise and 
hubbub. 
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A Scientist of Wall Street 


After a Hectic Day on the Market, Alfred L. Loomis Turns to His 
Laboratory as a Hobby—How He Discovered Sounds That Burn 


IS the peak of a rush day on the 
‘New York stock market. In the 
office of the vice president of a large 
Wall Street banking house, a dy- 


‘and excitement of the world’s money 
market, Quick decisions, hurrying mes- 
sengers, the steady grind and hatter of 


with feverish activity. 
A few hours later, on a broad estate at 
‘Tuxedo Park, N. Y., miles from the city 


frensy, this tame high-powered business 
executive may be seen hard at play. In 
‘hte apron, rurrounded by curious tet 
tubes, chemicals, and electrical apparatus, 
he is taking his recreation—in a physics 
research laboratory! 

"The man i Allred Lee Loomis, physi 
cist; business man of science. ‘The labo- 
ratory is his private playground. It is his 
Imbby. Where ether ten play. gulf, of 
putter in the garden, or tinker with tools, 


By GEORGE LEE DOWD, JR. 


{or relief from business cares, he turns to 
his retorts and his experiments. 

‘The Loomis laboratory is known to 
scientists the world over. For, from his 
playtinie research in collaboration with 
technical men, of note, who accept his 
hospitality and the use of his fine equip- 
ment, have come some of the newest 
marvels of discovery in physics and 
biology. 


noises” so silent that no human ears can 
hear them, yet so terrife that they can 
Kall frogs and fishes, or bura your fingers! 
Through a high-powered microscope. 
Loomis has seen these waves of silent 


sound twist and shatter human blood 


cells of living protoplasm into a mad, 
whirling dance of death. 


. this—to turn 
Street to play 
with “whispers of death! 


1k was some months ago that Loomis 
and Dr. |. Professor of 


ae tremendous rates of 
00,000 impulses a second. 
‘The lowest musical pitch which, moat 
people can distinguish has about forty a 
second. ‘The standard middle C on your 
iano has 250, The more rapid the vi 


vibrating 
100,000 to 


human hearing is the squeak of 
Most young people can detect i 
older folks cannot. 

To produce waves of super-sound, 
Loomis and Dr. Wood devised remarkable 
apparatus of clear quartz, which possesses 
the unusual property of vibrating (ex- 
panding and contracting) in response to 
high-frequency alternating currents of 
electricity. (Continued on page 136) 
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Tuning-In the Short Waves 


How to Build a Simple Adapter Unit Which Will Widen 
the Range of Your Electric or Battery-Operated Set 


blinders. The horse can see 

‘only the road in front of him. 
‘Your receiver can tune-in only the 
waves in the broadeast band from 
approximately 200 meters to about 
350 meters. ‘The only difference, in 
fact, is that the blinders on the horse 
‘ean be removed or adjusted to widen 
his vision, whereas a radio recei 
cannot be made to receive a wider 
Dand with maximum efficiency. 

What goes on immediately above 

530 meters is of no particular 
tance to the average radio fa 
mostly code. transmission, shi 
shore traffic, radio compass signals, and 
s0 on. But on the other end of the wave 
Tength band, from 200 meters down, there 
is & considerable amount of radio trans- 
mmission that, may be of interest to you. 
Stations such as KDKA in Pittsburgh, 
WGY in. Scheneetady, and KYW in 
Chicago regularly broadcast programs 
‘on waves below 100 meters, as well as 
‘on their regular waves in the broadcast 
band. Because of the marvelous carrying 
power of the short waves, listeners in 
distant parts of the country often are able 
to got one of these stations on the short 
wave with excellent volume, when the 
station can be heard only weakly or not 
‘atall on the regular broadcast wave. 


“OUR radio broadcast receiver 
Y ike a horse fitted with 


IN ADDITION, all the 18,000 licensed 
amateur radio operators in this coun- 

‘and many foreign radio amateurs, 
carry on their phone and code communi- 
cations on waves helow 200 meters. And 

‘you are a bug on bringing in distant 
tations, you can, on the short waves, 


call letters are repeated many times, 

usually at a rather slow rate, you do not 
iave to be an expert, 

Building a short wave adapter for your 


By ALFRED P. LANE 


cay td, 
simplest and most 
ists of a short-wave 
lus a single vacuum tube 
lug that can be inserted in 
socket of the broadcast 


‘tuning circuit 


and a special 
the detector 


set in place of the detector tube. The 


latter is transferred to the socket in the 
short wave circuit. By this method you 
‘cut out the radio-frequency amplifier 
stages and the detector stage in your 
Beoadenst receiver and suitute fr 
m jin regenerative short wave 
detector. 


F COURSE it is for you to decide 
1s to how elaborate a short wave 
adapter, you to construct. The 
Mctrations of Fn. 1 nad § show the 
simplest pousible coustruction. 

‘The essential parts you will need 


depend on the type of broadcast receiver 
ith which the short wave adapter is to 
be used 


‘These short wor dept a Pa 4 te 
Tah Getersan Somes’ Morey meass Wig. 1 ahows/6 pictire wiring itlagram’ 
ote re adapter for « battery: 
‘operated receiver of the usual five or ax 
tbe type. Fig. 6 shows the model unit 
T ‘ill eed 
thort wave oo niga 
type of mounting. Ply ust be 
tied, Because ftir impossible to cover all 
the wave lengths, from fifteen. to 200 
single tuning unit, 
‘do for all 
to‘ thatthe 
ivunits cach consist of secondary 
‘and tickler coll for each wave 
3 shows two different 


over 200 meters, while the set of 
at the left includes extra coils sold 
separately, one of which will get down 
to thirteen meters while the others 


orn 
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will tune the regular broadcast band of 
wave lengths, This particular set would 
be suitable for the constructor 
wanted to build a plain regenerative 
receiver to cover the broadcast bands as 
well as the short wave lengths. 

D is @ standard type of variable con- 
denser with a capacity of 00018 mfd. 
(usually seven plate), and E is a variable 
condenser of .00025 capacity. F is a grid 
condenser which should be of 0001 mfd. 


should be of, the standard ") 

the adapter circuit i to be wed with 
battery operated receiver, oF of the five- 
hole ¥ type ifthe unit is to he used with 
modern electrie receiver. 


F COURSE you will 

need a panel and a 
baseboard. A convenient 
ie for the panel is seven 
twelve inches. The 
hasebourd should be ten 
or twelve inches wide so 
that the coil mounting 
can he placed back where 


for use with the 
iam Serence 


condenser at D, as the coils are designed 
to overlap with this condenser, you can 
use a larger capacity such as 00025 or 
00035, You will be able to get the 
stations just as well except that the tun- 
ing will be 20 sharp that you will have 
trouble in gettingan accurate adjustment. 
‘And the higher minimum eapacity of the 
larger Condenser will prevent you from 
tuning to as low wave lengths as is pos- 

le with the proper condenser. Do not 
use a smaller condenser than .00014, as 
it would so reduce the wave band cov- 
ered by each coil that, there would be 
zaps in the wave band that you would be 
tunable to tune-in, 


E. capacity 

a W 
you will 
of a .00025 Under such eon 
ditions a .0001 variable condenser can 
be used and, in fact, a condenser of this 
capacity was actually used in construct- 
ing the model unit shown in Fig. 6. 
Since the excess capacity does no harm, 
however, it is better to use the recom- 
mended ‘size of condenser such as was 
used in building the special unit shown 
in Fig. 4. 
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Readers who have built the one-tube 
radio receiver described in Porctan 
Sciexce Moxtaty Blueprint No. 41 will 
at once recognize its similarity to the 
short wave circuits shown on this page. 
‘The arrangement of the apparatus is the 
same, and the cireuit is also, except for 
the addition of the radio-frequency choke 
coil and the necessary changes to allow 
for a plug-in circuit. 

Blueprint 41 will, therefore, prove use- 
ful if you are a beginner and wish to 
construct this short wave circuit for 
separate battery operation for head- 

ne use on the broadcast band of wave 
lengths as well as on the short waves. 
The blueprint will show you how to com. 
plete the battery wiring and connect up 


ai te a Masia. OF aise 
‘you want loudspeaker operation ant 
en ecive th hich to 
connect a short wave adapter of 
Shown here, you can build a dteclor 
in combination with the audio 
amplifier detailed in Blueprint No. 42, 


MGURES 1 and 6 will show you how 
to build and wire the short wave 

you have a radio receiver that 
tubes, either 201A for 
ticvoll operation or 199 for dey call 
operation. The use ofa B-liminator does 


Figure 2 shows the same cre 


at 
je made up for use with electric 
receivers using ‘the 227-type detector 
tube. The only difference between this 
circuit and that in Fig. 1 is that a five 
hole socket suitable for the 227 tube is 
used and the grid return wire, the one 
Tear bennett Bore the ieee 
connects to the rotary plates of conden- 
ser D, is connected to the K terminal of 
the saket instead of tothe pl lament 
pce 

‘As noted in Figs. 1 and 2, the plug to 
be inserted in the ane socket of the 
radio receiver the short wave 
adapter is in use is Lah from the base of 
$s dlocarded tube., The standard Xtype 
base is used for battery-type receivers, 


that 


and the base from a burned-out 227 tube 
is used for electric sets, In either ease 
the glass is broken and the cement re- 
moved from the base, after which you 
can touch a soldering iron to the ends of 
the prongs and substitute the wires from 
the short wave adapter for the leads to 
the elements of the discarded tube. 

Figures 1 and @ show which prongs are 
connected to the wires. Braid the three 
wires together as shown in Fig. 6, 


FF _YOU have constructed the Poruan 
Scurxcx Mowry Electric Set de- 
Lule in Blueprints 70 and either 80 or 81 
you should follow the diagram in Fi 

‘building the model unit shown in Fig. 

|. This arrangement has been special 
Worked out in the Popular Science 
Institute of Standards laboratory to avoid 
he necessity of remov= 
ing the detector tube 
and to make it possible 
instantly. from 
short waves to the broad 
east band or vice versa. 
The illustration at the 


top of page 44 shows 
thle petal hort "wave 


adapter in use with the Porvtan Serexen: 
Mowruzr Electric Set. As you will note 
hhy comparing Fig. 3 with Fig. 2, there is 
to difference in the circuit except in the 
method of connecting the adapter unit 
to the receiver. Instead of using a plug 
made from a discarded tube base, the 
‘two-and-one-half-volt wires should be 
ntly clamped to the two-and-one- 
ilf-volt binding posts in the power 
amplifier and current supply unit, in 
parallel with the wires that supply. two- 
fnd-one-half-volt current to the detector 
in the electric set. Switch 7' in Fig. $ is 
provided so that the tube in the short 
wave unit can be turned off when the 
short wave unit is not in use. ‘The wire 
marked “plus 45” in Fig. $ should be 
permanently clamped under the forty-five- 
volt binding post. of the power amplifier 
and current supply unit, 


PUT the short wave unit into ac- 

. push the plug into the jack on 

the pand of the electric set (the one 

regularly provided for phonograph reo- 

‘ord and voice amplification) and turn on 
the switch 7. 


Sher Fign for 3 should be connected to 
‘the ground binding post of the broadcast 
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Saving Trouble in Building Radio Sets 


Coil Winding Made Simple 


Short Cuts for Tyro Constructors —Secrets of Good Dial Fitting 


FREQUENTLY happens that 

‘you want to substitute a tuning 

oil wound on a smaller or larger 

form than the one specified in the 

wiring diagram of the receiver you 

are building. And then you are faced 

withthe problem of determining the cor- 

rect number of turns of wire to get the 

smaller or larger oil to tune to the broad- 
‘east band of wave 

Amuming that the specified coil form 
three inches in diameter, you will find 
that the mumber of turns should be 
changed inyenaly in to the 

diameter if the latter does not 
excel twenty-five to thirty percent? Tf 
for example, the drawing calls for three- 
ch th fifty turns, you would need 
to wind seventy-five tums of wire on a 
two-inch col form, or thirty-seven and 
half turns on a four-inch form to get the 
same tuning results. In other words, 
ly the number of turns on the speci- 
fied coil by its diameter and divide the re- 
sult by the diameter of the coil form you 
ish to use, Of course, this ix not an ab- 
solutely precise formula, but it will serve 
as a useful guide within the size limits 
specified, 

"There are many times when you will 
eee ele 
which you have a supply on hand for « 
Ilferent size specif on the blueprint, 
‘This can always be done provided: your 
wie inno large thatthe correct um 

of turns will take up more an 
is available, eae aie 

tis not posible, however, to figure out 
a really simple formula to jive you the 

nige you must make when using differ- 
cent wire, 


FA BINDING any cot, bays make » 
few more turnsof wire than youestinate 
tobe the correct number. The extra turns 
‘easily be removed, one at a time, un- 
til by experimenting you strike exactly 
the right number, whereas if more turns 
fare necessary, you must either rewind or 
he satisfied with a patched job, 

For any given diameter of coil form, the 
larger the size of the wire you use, the 
‘more turns will be required. If the rules 
call for No. 24 wire and you use No. 22 
instead, increase the number of turns, 
Using No. 26 wie, decrease the number, 

Spacing the turns decreases the indue- 
tie eflect so that if you wind one coil 
‘with each tum close to the 
ind then wind another coil exactly like 
the first except that you space the wire so 
that the turns do not touch, you will find 
that more turns are needed to get the 
same results in tuning. 

‘The type of insulation on the wire 
affects the number of turns not so much 
because of the electrical characteristics 


=. 


LECTRICALLY, all condens- 


sae aie ‘Thy et of 
‘ated by wlan 
ginal ‘unit. of electrical 


capacity menvuremeat i the Farad, 
‘Repose of coe rnd capecy 

require. current ‘of one 
Impere wing for “one second tp 
charge 


"an electrical pressure 

rye ‘Bethe ree a 

tunit that the capacity lensers 
enmoat 


ms ‘specified fn microfar: 
oe micrtaradbeng 


apecity, Ge tal 
of ne divided by the 
total mambsr. When condcance ef 
titferent capacities are connected in 
Serien an algebraic formula mst be 
Solved to get the resulting capacity, 
iain any cnet always foie thes 
the capacity of the smallest con- 
denser in Use series. 


but because the thickness of the insula- 
tion affects the spacing between turns. 

For any given coil you would have to 
wind the greatest number of turns if you 
used double cotton covered wire, a few 
Jess if you used double silk covered wire, 
= fewer if you used single cotton cov- 
ire. Single silk covered wire would 
See eek single cotton cov- 
ered, and enameled wire would require the 
Jeast of all. Of course this rule elds good 
baly for cols tint ra woud ight is 

‘turn right against the next one. If 
tthe wire is ‘a definite amount per 
turn, the type of insulation is of no prac- 
tical importance, 

Saving Time in Radio 
Construction 
Te beginner in putting together a re- 
ceiver often spends more time than 
‘necessary on some parts of the work and 
Gaens x is nersy to fish, rushes ope 
tions that ought to be done slowly and 
with eet care. 
alto the panel often leads to 
faa is careless about 
bat the he using the paper tem- 
plet as a guide, and then proceeds to drill 
the holes with a drill exactly the same sae 
asthe screws that must be pushed through 
them, ‘The result is that the holes are out 
of alignment, the tight fit of the screws 
allows no leeway, and the thing won't go 
together. You should be as accurate as 
possible in laying out the holes and then 
drill them oversize to be on the safe side, 
With drum dials that require a piece to be 
eut out of the panel, make sure that it is 
‘a shade larger than is actually necessary, 
‘The froot plate will cover the hole any 
how. Many — fitted by beginners 
work much ane merely because the 
shaft is binding in the hole in the panel, 
Of course, the type of mounting must be 
taken into consideration, but cases: 
where the condenser is held in place by 
{peal mounting screws be sure to ‘tril 
hole for the shaft with a lot of clear- 
ance. Use a ¥-inch drill at least. 

‘Once the panel is assembled to the base- 
board, the beginner oft. attempts to 
save time by screwing all the parte in 
lace without Gast deling holes 90 that 
‘the screws will go in easier. This is prac- 
tical only if the baseboard is made of soft 
pine. With other woods, the screws may 
stick and break off, the heads will cer- 
tainly be marred, and in trying to force 
them in, the screwdriver i» almost sure 
to slip and scratch or break something. 
Hold each instrument in place while you 
mark with a pencil where each screw is 
to go and then drill a pilot hole for it 
nearly as deep as the screw will penetrate. 
‘This method actually saves time and cer- 
tainly results in a better looking job. 
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When You Buy a Lendipetion— 


An Article That Tells Everything You Need Know if You Wish 
To Get the Best Possible Reproduction of Radio Broadcasting 


RADIO loudspeaker is a machine 
that takes electrical vibrations 
fukn ioe cae rear 
and turns them into sound. It 

isn’t, strictly speaking, a musical instru- 
ment. Tt hasn't any tone of its own un- 
less it happens to be out of adjustment, 
in which case a raucous squeal oF a hollow 
‘grunt may be produced, 

A loudspeaker makes electrical vibra- 
tions into sound waves by utilizing one of 
the most elementary principles of mag- 
netism—the pull of a magnet on a piece 
of iron, Of course, there are many ways 
in which the principle is worked out in 
the various speakers, but the basic idea 
is always the same. 

‘You know that permanent macher 


when two magnets 
im) — 


ftether, the north ; 

poles or ends of ve as 
Toro magnets repel 

tach "other, while 

the north and south COMOF WIRE - 


poles are attracted 
nae Kew ‘The 
poles of a rangaet 
are called north and 
south because if the 
magnet were sus 

ded in the air | 
Pais ek a 
ieee roa aor wie a until 

ema end pointed toward the meget 
north pole of the earth. 


PERMANENT, magnets are made of 
hhard steel. Soft iron or cast iron 
will not retain magnetism. But if you 
wind a coil of wire around a soft iron core 
and then pass a current of electricity 
through the wire, the iron core will be 


SOFT IRON ARMATURE 
SMALLER THAN HOLE 
incon 


PERMANENT MAGNET 


By JOHN CARR 


rosgnetined as long as the current flows, 
Now if you take a permanent magnet 
and place tose to the end of ft a sail 
piece of soft iron around which a coil of 
wire has been wound as shown in Fig. 1. 
you have the essential parts of a Joud- 
Speaker unit. Passing a vibrating current 
of electricity through the coil of wire will 
cause a swiftly changing magnetic pull 
that will make the small piece of iron vi- 
borate in time with the 

trical vibrations. 


‘ol 
music if the 
Vibrations had heet 


music, but the 
d would be rela- 
weak, because 


prations of the 


of sound could be obtained by fastening a 
short piece of stiff wire to the small iron 
core with the other end attached to a 
per diaphragm as shown in Fig. 2. 
his illustration shows you, in prin 
ciple, how the popular cone type loud 
speakers are constructed. 


UT while Fig. 2 illustrates the 
theory, you could not construct a 
loudspeaker unit in this crude fashion 
with any expectation of satisfactory 
results, ‘The music or speech would be 
exceedingly weak as com- 
pared ith any” standard 
loudspeaker, and the tone 
quality would be hopelessly 
Poor. 

Long continued research 
has shown the loudspeaker 
manufacturers how to, refine 
the crude idea shown in Fig. 
into the highly’ perfected 


modern loudspeaker unit, several types of 
‘hich are illustrated in the accompanying 


photograph. 

Plenty" of volume is, of course, a vital 
considefation; and volume, with any given 
signal input strength, depends very’ Ln 
iyfon how much magnetic attraction can 
bbe developed from the flow of a given 
amount of electric current, 

By concentrating the magnetic field of 


snrewine 
Taine 


Lnyaoe serween 
AIMATUREAND 
ite To cone | 


| 

fous riecer or 

Eiaian eer 

thon | 

(io naan wore 

bieces ArornEn, 
exclu Arman 
ass 


oeF IKON ARMATURE 
HaWueD IN MODLE 


[OC the loudspener unit 
‘ett in ths 
ph below 


the permanent magnet into a small space 
and by designing the 
develop the maximum amount of mag- 
netism in the movable small iron piece 
called the armature, a relatively high 
spaetic pul ss up wth rather weak 
currents, Horseshoe magnets are 
used with pole pieces clamped to them in 
toch a way that a double magnetic path 
is provided. ‘Then the armature is hinged 
at the center instead of at one end, 30 
that the attraction of both ends may be 
utilized, A typical example of this con- 
struction is the speaker unit 
at the let in the phot 
‘True tone qual 
more vital 


vibrations that are 
wed om page 127) 
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fa Boxer Should Hit You- 


‘N THE ring at Madison Square 
Garden, New York, two litle men 
together they weighed only 250 

nds!—stood toe to toc, and 

with gloved fists battled for the 

featherweight championship ofthe world 

de ‘Tony Canzoneri; on the 

Little fighting cocks, 

ithe and strong and erafty as tigers: 
how they fought! 

| Tony's right hand crashed into 
y's body. The noise of it resounded 

ers of the big amphitheater. 

‘The 14,000 spectators howled. 

Plap! Benny’ left fist pounded flush to 
‘Tony's mouth and nose. It was blow for 
blow. ‘The mob went. 

"Three rounds passed. ‘Two sleek, ath- 
letic bodies took bitter punishment and 
gave it in return. ‘Then a little piston of 
muscle and bone flashed 
upward from Tony's right 
side, Tt moved nine 

inches, and struck. Benny 

‘crumpled and went down. 

"The referee began to count 

—"One, two, three, fou 
five, six, seven, eight" — 
Clangt! ‘The bell ended the 
round and saved a knock- 


frantically with towelsand 
restoratives, Benny com- 
“Tbroke my hand. It 


punch in, the jaw break 
‘your fst?” 


Nature’ 


differs from that o1 


With the bell for the next round. they 
shoved Benny into the ring. Round after 
round he waded in to exchange vicious 
blows that would win or lose a champion- 
ship. And with each breathing spell b 


By 
GROVER THEIS 


this unusual 


you would be knocked out by a blow that a 
Zanional pugilist could take with = amile. 
Ee ticle Mr. Thei 
expert, tells just how much punishment the 
body can take. 
Here you will learn what the tiny chemical arsenals of the 
body—called ductless glands—mean to the fighter; how 
‘shock absorbers” may decide a bout; where 
most vulnerable spots are, and how a boxer's endurance 
Marathon runner. 


boxing 


fourtl 
dof that whirlwind 
ho complained of a 


tween rounds he complained of his “in- “broken hand” hat fought doggedly’ o 
jured hand,” only to be greeted with the with a shattered collar bone! 


‘cynical reply, “Bunk,” and sent back in 
again. 


IN THE eleventh session he rushed with a 


fury that sent his opponent against the description of blows, 
roy ‘The crowd was in uproar. But the champions. 
rally was ter fifteen rounds against 
me of the greatest featherweight bat- fists or human wall, you say, 


not enough. 


How could he do it? 


tes in recent years, Tony Canzoneri was break. Yet, amazingly, bot 
proclaimed champion—by a hairline deci- Until, perhaps, a well calculated blow 
sion. finds a vulnerable spot, and one fighter 


atk 
I 
u 
j 
‘ 


‘Six weeks later, visiting the office of Dr. goes down. Even the 


- Fralick, noted specialist on injuries down? Not alwa; 


| 
Ha 


mn 
aL 
HH 
baby 
a 

Hi 


: 
rE 
i 
i 
i 
a 
; 


does he “stay 


‘You recall the great 
battle, some months ago, 
between Tommy Lough: 
ran, light heavyweight. 
‘champion, and Leo Lom- 

Twice in the first 
ound Loughran was 
floored by a rain of blows 
to the head, and each 
he was down for a 
count of nine, Yet the 
‘champion not only got up 
and returned to the fray, 
but outboxed and out! 
pointed his opponent for 
the remaining fourteen 
rounds. And after it was 
‘over. Loughran confessed 
that he could not remem- 
ber anything that bap- 
pened during four rounds 
following the two knock- 
downs. For those rounds 
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he hud fought on, “dead on his feet! 


Such a display of stamina, courage, and 
fighting intuition—and it is tiot uncom 
ion in the history of boring-—seems all 


Tut superhuman: 
dents of the human sind 
only now beginning to 

nif whieh 
‘aside oubtedly makes box 
the greatest of all sports 


HAVE talked on the 
letic trainers, 

ists, and anatomist 

‘agree that boxing, 


most in real athletic physique 
prowess, \ boxer, to be of championship 
caliber, must combine the endurance of a 


Marathon runner, th 
player, the skilled ti 
‘a baseball star, the speed and 
vy play 
toe dancer, 
have an 


fare not made at all, but born, 
s this true when we come to 
ial re its—the 0. 
he ability to 

Withstand punishment. These elusive 
qualities, seience has found, are not 
‘quired primarily by training. They are 
natural products of the wonderful chem- 
jeal factories in the human body. Some 
‘men possess much of them; others very 
Tittle. ‘The reason for this goes far hack 
into history. Primitive man in the jungles 
was surrounded by powerful enemies. As 
means of self-preservation, Nature sup- 
plied him with little chemical arsenals— 
endocrine or ductless glands. At the ap- 


‘Seconds of superb agony—Gene down forthe “long count." 


proach of da 
their chemicals i 
id stimulating the muscles 


E. de M. Sajous, Professor of E 
ogy at the University of Pennsy 
told of the discovery of three of these 
ches 
make billions of tiny muscle fibers cot 
tract or relax. One of them, he said, 
proves to be the active basis of adrenalin, 
the wonderful gland extract which has 
aided in restoring people apparently dead. 
With advancing civilization, however. 
and the removal of many of the perils 
at beset men, the response of the body's 
chemical mechanism has grown sluggish 
in most of us through disuse. Generations 
of easy life, comparatively free from hard. 


sical emergencies. Ame 
ing exceptions are the 


witnessed his 
Angel Firpo will agree that on 
fighting instinet and fighting toughness 
could have carried him, snarling, back 
into the ring to beat down the Wild 
Bull” who had sent him crashing through 


the ropes. 


le to knock him off his feet, 
the famous seventh round 
when Dempsey had beaten him down with 
a savage rush, and when a knockout 
seemed inevitable, 
hack. With this article is repr 
close-up” of Tunney while he was down 
for that fan nt.” fever pain 
and a plain} ' 
face, it isin that picture, Ne 


the top. There's 
Sharkey. A year ago 
ine was regarded bye many 
as the next h 

Shampion. 
four years old, 
fine “phy 
fs Pa 


could have given ald Jack 
boxing lessons; yet’ the 
younger and cleverer man 
‘imply could not stand up 


under the  bludgeoning 
blows that Dempsey 


thes and plunge to 
ed the rugged Australian 


ing qiant, Jess. Willard, crumpled before 
Dempsey's rushing onsiaught at Toledo, 


Some time ago Gene Tunney, wri 
Porvtar ce Mo 
Blows That Made Me Champion,” told of 


noted strong. man w d for a 
chance to box with him. ‘Though this man 
knew nothing of boxing, he believed his 
great bulging muscles would protect him 
from ‘Tunney’s best. blows. 
fist light tap to the stomach knocked the 
wind out of the fi 
left him helpless. 
nother seeret of great fighters’ endur- 
ance, Doctor Fralick told me, lies in the 
hhanical per- (Continued on page 125) 
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DICK BYRD—Adventurer 


The Absorbing Story of the America’s Flight across the 


Atlantic—A Valiant Escape from Death 


JUNE 20, 1926, the 88. Chan- 
tier. steamed briskly on her wi 
westward across the Atlantic 
toward New York. To the eye 
of a white gull that circled her mainmast 
she was just another shi 


‘ocean. She wae the bi 
ratio barrage that hd ever been aimed at 
reaxel at tea, 

“It’s a wonder they didn’t set us o 
fire!” “exclaimed. the exhausted 
radio operator when he reached 
New York 

‘The cause of the barrage was 
that aboard the ship was Com- 
mander Richard E. Byrd on 
his way back from the North Pole, 
via Spitzbergen, the first member 
of the great “Bull Market of the 

‘which has shaken the world 


a, radios 
of invitation, radios of advice, 
sympathy, inquiry, adjuration, 


warning, love, and even envy 
showered upon the Chantier. 
“'Tell ‘em to go to hell,” growled. 
Captain Brennan, two-fisted Irish 
captain of the Chantier. But Dick 


By FITZHUGH GREEN 


Byrd, Virginia gentleman, stayed up two 
whole nights trying graciously to meet the 
jing torrent of communications, 


JN THE morning of June 22nd the 
Chantier anchored in New York'slow- 
er harbor. ‘The Mayor's yacht Macom 
veered alongside, her decks black with 


in Blinding Fog 


the high silk hats of delegations from the 
ity and Congress. 

‘Wedged among the silk hats was alittle 
lady in black—Evelyn Bolling Byrd, 
mother of the hero. Her lips trembled 
‘when she caught the searching eye of her 
boy, but shaped into a smile which he 
alone could understand. 

“For half an hour I was tossed about 
like a leaf in a storm,” Byrd wrote after- 
‘wards in describing that eventful morning. 
A fleet of 200 harbor craft fell in behind 
the Macom as she headed toward 
the Battery. Squadrons of air- 
planes roared overhead. Fireboats 
erupted white streams shot with 
rainbows. The waterfront was one 
writhing mass of humanity when 
the Macom docked, Every window 
of the skyscrapers was filled with 
faces. Flags everywhere, And the 
ivering to shrieking whistles. 
n the parade up Broadway 
in the famous “Broadway Blix- 
zard” — billions of paper bits 


Speeches in the City Hall; 
speeches at a festive Iuncheot 

plunges through New York tra 
fic, gaping, cheering, and finally in 
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railroad petystacor te Washington: D.C, 
for the culmination of that day of days. 
Tn the presence of 6,000 distinguished 
gucrts, diplomats and lgulatoss, the 
President handed the Hubbard Medal of 
the National Geographic Society to 
Dick Byrd. 
President Coolidge: “Richard 
Evelyn Byrd, your record ar an officer and 
a man is illustrious. Yow hare brought 


Byrd had “brought 
ngs to pass” all right, For after 
‘swisling days of noisy vielory 


a fe 


extricate himself a bit and look facts 


ND some of the facts were not a 
little disturbing. For insta 
hhe was at 


You City, where he lye a wreath 


Homecoming fyers return gestions af 
ere ight: Noville, Byrd, Clarence Ch 

the plot of the Cafuinbia, Balchea, amt Aorta 
as this cannot know how diffi 
wearing is the lot of « pops 


At last Byrd decided to 


wo Feasons—it Ww is 
finances and it was the 
dignified way in whieh h 
story to his fellow A 
‘The best way to 
ur is to tal 
ply it by one hundred, 


The restless day begins with hurried 
breakfast in the diner, a 
in a hot sleeping car. Welcoming com- 
mittee at the train. Introductions; 

hospitality; confusion, Drive 
town; cheers; confetti; traffic 


the “national hero” had a chance to | 
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jams, Speeches; ceremonial lunch; more 
‘speeches; concert... Reception. Formal 
dinner. Lecture. Reception. Late supper. 

t one-thirty at, Dick Byrd drags 
himself to his hotel or his stuffy sleep- 
ing ear, to find a pile of telegrams that 


During a break in the tour Byrd kept 
an appointment in New York that was to 


“The gulant commander of the Anierice signing the gollen segicter 
tthe City of Paris ip the Hotel de Vile after he and hin crew 
Dattied their wey fom the United States to France in apite of 
‘ont imaperable cbetaces. When they reached shore from thelr 
plane, wecked onthe coat, chey were at frst mistaken for vagrants. 


have a great bearing on his future life, 
Tt was with the late Rodman Wanamaker, 
fone of America’s richest men. 

“T have been trying for twelve years to 
cross the Atlantic by air,” Dick Byrd 


told him. 
‘Wanamaker, tall and lean, smiled. 
“We should have got together before, 
Commander. I've been trying to, help 
somone cross for longer than that.” 
T'm at your service, si.” 
“When will you go?” 
As near May first as 
sible, avoid fog” 
“And a plane?” 
kker can build one by 


April. 

on ad thee the dal wae 
ch man would 
Dick Byrd would 


ith Byrd to the Fokker air- 
craft plant at Hasbrouck 
Heights, New Jersey. Fokker 
a sturdy pink-cheeked Dutel 
‘man with sharp eyes that re- 
vealed the uncanny intellect 
beneath, had the in ite 
skeleton stage, Workmen 
N glanced up curiously at the 


cal officer, 


UPPOSE he is forced down on land in 
the darkness?” T went on. 
Probably kill the whole gang,” 
the blunt reply. 

Dick Byrd glanced 
was going to say somethi 
Of flares, oF parachutes, 

“When will she be finished?” was all 
he, said 

The reply indicated late April, On the 
way back to New York Dick asked, 

“Would you be willing to go over and see 
are aqare othe others 
‘said 1, and T sailed April 


came 


1, We thought he 
about the use 


Certainly’ 


Al 20, 1927, Byrd's plane was 
ready for her fuctory test. 
‘Many others now were pla 
hing a New York to Pa 
flight; but Byrd was: weeks 
ahead, Mr. Wanamaker 
Don't xo on the test 
Tight, Commander, Wait 
until” your machine | has 
proved herself worthy.” 

But Byrd and Floy 
nett and. Geor 
Knew that if “Tony” Fe 
ker was going to take the 
Blane up there could be no 
possible danger. 

‘The big triple-motored 
‘machine took the air beaut 
fully in the secret test. 
After a few circles and dips 
to prove maneuverability, 
Fokker brought her almost 
toa landing. Then, to the 
surprise of his companions, 


2 POPULAR SCIENCE MONTHLY 


‘The wreck of the America on the Preach coast, whence Byrd and companions swan to shore. They 
find fotuemed to thin pone after fying over Paris and deciding a ight landing would be too hasardous, 


he took her up again. 

Dick told me afterwards: "Hew 
nett, Wy Fokker, 
gave T knew what 


was up, ‘The plane, with 
only a small fraction of her 
fuel load aboard, was nose 
heavy. Fokker could not 
land’ her without. nosi 


ground, The huge plane 
‘was going a mile a minute, 
Fokker made frantic 
tempts to jump. Bennett, 
caught betweer 

wheel and seat, 


was a terrific 
crash, Fokker was thrown 
clear. Byrd and Novill 
were slammed about 
the fuselage and stunned. 
crushed between the heavy engine and 
his metal seat, 

Look out for fi 


200 Fokker plane hought by Byrd for his 
coming. South Pole Sight bet ister wold for wwe 
cried a strained yy" Amelia Rashart on her trans-Atlantic Hight. 


voi 

Tt was Bennett, hanging upside down 
with splintered leg and fractured skull, 
but thinking first of his compat 

Byrd, with a fractured a 
to break through the wall of the body. 
e tumbled out with him, writ 
ternal injuries. In the m 
three was the fate of Fonck’s men who 
had been burned to death in a similar 
accident a short while before. 


to Lindbergh charts and weather data, 


‘On the ‘afternoon of May 21, 1927, 

Byrd's plane was christened the America 

fon Roosevelt Field. where the big ship 

HERE was no fire. Bennett had had had been brought after repairs. She stood 
the presence of mind to pull hiss 

But it looked as if the brave fellow were 

out 


pered to Byrd. “Te 
no feeling in my left arm.” 
over his face from the broken line above 
him. He thought it was blood. 
‘What a tough break it was! Dick ready 
‘a month before the others: ready in heart 
‘and mind for years. ut of the 
race, For Lindbergh and Chamberlin 
se bade tee rod 
‘Please consider my field at your dis- 
posal,” was the message Dick Byrd sent 
to both of the flyers. Later he gave 
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before her hangar bedecked with flags. 
A brass band was playing and thousands 
Pressed about the speaker's stand, but 
the speaker had not appeared. I deci 

to have a look for him. 

T found four very quiet men in the back 
room of the hangar. ‘There were Governor 
Harry Byrd of Virginia: Tom Byrd, 
Dick's other brother; and Grover Whaler 
Mr. Wanamaker’s representative, By the 
window stood Dick in deep thought. 

“Lindbergh has reached Paris,” T was 
told. 

After all the years of effort and plan- 
ning to conquer the Atlantic by air, Byrd 
had lost the race. But Dick is the true 
sportsman. If he 
ment, his face showed 1 


Afew 


utes later he was on the plat 
reat news we have 


ne of the greatest cul 


gies one man has ever paid 
nother. 
EXT day be 
‘of those cur 


versuls of public senti- 
‘ment—a flood of telegrams 
‘and letters abusing. Byrd 


Colonel Theodore Moose 
velt, another close friend, 


to discuss the situatio 


exe plane ust ra ; 
fas one would a ship. 0 
quietly abead and hop off when I feel 
Dike 


detract from Lindbergh's glo 
“T don't believe it 
potas oe 7 

to keep me from going at all, ‘They say 

there is nothing left to do. But suppose 

mariners had let Columbus’ 

voyage stand, without following it up: 
For more than a month Byrd was 

literally ground (Con 
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Teaching “Lindy” Navigation 


Why the World’s Greatest Pilot Is 
Learning from a Tutor the A B C’s 
of the Science of Finding His Way 


By BOYDEN SPARKES 


INDBERGH, it was announced re- lost your way at about the time 
cently, has an instructor who is your ear broke down. Lindbergh, 
teaching him navigation. ‘To most given all the instruments neces- 


people this seemed as silly as if sary for position finding. would be 
President Coolidge had engaged someone helpless to tell you where you 
to teach him political economy; or as if were; but Byrd, given those same 


Pershing had begun to st 


had thought of Lindbergh as 
iteatest aerial navigator. 
if by navigator you mean one 
skilled in finding his way’; but ma 
have a more precise understanding of 
the word. Ax a matter of fact, Lind- 
hergh himself has explained that he 
knew nothing of celestial navigation 
when he flew from New York to Paris. 
Commander Byrd is a_ navigator. 
Lindbergh is. pilot skilled in following 
& course by dead reckoning. Any 
feadet at Annapolis knew more than 
Lindbergh about navigation, until the 
Colonel began his studies. i 
‘understand this suppose you an 
Lindbergh and 
Byrd were motor- 
ing across the 
great’ American y 
desert at night and 


ly under a 


instruments, could tell precisely 
‘Your position by sun or stars, and 


then, on a map, plot 
to the nearest service station. 
ime this is published, 
though, Lindbergh probably 
wail have learned enough of 
navigation to locate his posi- 
tion exactly anywhere. 
Lindbergh's teacher is 
Lieutenant Commander 
Philip V. W. Weems, until 
secety_ comma of Si 
naval. supply ship Cuyama, 
aan officer quite as modest in 
demeanor as Lindbergh. 
When “Lindy” flies now- 
‘adays, Weems flies with 
him, ‘and as they dart 
thrwugh the air America's 
most famous young man 
pets his lessone—lessos 
that have been so simpli- 
Bd that any bright grade 
school boy probably could 
master them. 
During a recent 


it of 


% Lindbergh to San Diego, Commander 


Weems told the trans-Atlantic flver 
that he had perfected what he believes 
is a “foolproof” set of navigation in- 
struments for flyers. By ordinary 
methods it requires from fifteen. min= 
viet to all an bos to Hota 
that is, to 


ty seconds on a starlit night, 
utes by day 
An air mail flyer ix’ a 


country is provided with 

him. Favore 
he flies along a co 
eighty. miles wide, the side li 
formed by his ability to see, His map may 
show railroad running parallel to : 
course. Dimly’, he sees the 


cla. If he has been fly 
105 miles an hour for two hours, he 
hhe should be approximately 210 miles 
from his starting point. ‘The map shows 
a river crossing his course at right angles 
245 miles from his starting point. He 
begins to watch for that river. Soon he 
sees ahead a dull bronze ribbon set 
smoothly in the checkerboard of eultiva- 
ted fields and patches of woods. ‘There is 
his river. Assured that he is on his course, 
he fies on, watching now for a small city 
the map shows to he about ten minutes 
farther along. ‘That is piloting. 


MOTORIST making an overland 
journey from St. Louis to Omaba 
‘employs the same kind of skill when he 


“ 


“turns right at X-roads” or 
left and then right” 
‘The aviator, of course, 


jogs 
‘at the stone 


church, uses 
& compass to aid in Steering toward 
his goal. If he becomes lost in a fog, 
he may aw toland and 
read t d sta 


Am 


t by stopping 
and asking where he was and how to 
get to the next town, That sort of 
thing, on land or sea, is piloting 
Generally, though, a pilot knows all 
the landmarks and guides himself 
accordingly 


INDBERGH flew from New 
Li York to Paris by dead reckon 
ing, which represents. the highest 
skill in piloting, but still is far short 
of scientific navigation. Before his 
start he had plotted his course 

He knew the speed of his air 
nes But how did he keep 
ise? Fastened in the little 


above his head was a magnetic 
pass. But this instrument was of little 
to him. If he had been a naviga- 

ht have used it effectively to 


‘A dial was set horizontally near 
little erank 
ecting from its center and with an 
jeator needle fastened to the rim of its 
fase. A turn. of the crank caused the 
indicator to show on the dal the exact 
int of the compass toward which his 
Plane as heading. On that splendid 
strument he based all his calculatios 
but he was piloting by dead reckoni 
He knew he had been flying so man 
hours, at such and such a speed, with 
d that was causing him to drift from 

his course a certain amount in each hour. 


HEN he returned to America, Li 

bergh confided to friends that if hi 
ever made another trans-Atlantic flight 
he would take o navigator with him. 

riences during of ight 
sive in the a of ne etic 

now le flying above the clow: 

Aran allie of 10,00 eet ho could 
read from the stars the important i 
formation they have given to countless 
mariners. He lacked the skill and the 


POPULAR SCIENCE MONTHLY 


instruments to fic his 
position by the 
certain of those 


from th 


stars 
horizon. AU 
that altitude he was al: 


most certain that a 
tail wind was helping him considerably 
toward his goal. Yet to remain there 
would have meant abandoning the o: 


he might have ridden high on 
saved gallons of gasoline, and reached 
Paris earlier than he did; because he 
could have determined just where he was 
iby observation of heavenly bodies and 
corrected his course at any time. 

‘The mariner on the bridge of a ship 
floating on the sea and the aviator in the 
cockpit of his craft in the air above the 
sea have the same problem when they 
seek to determine their position with 
relation to the earth. 

Ona certain day of the year a Peary, 
or a Byrd, standing at the North Pole, 

t pivot on his heel once in twenty 
four hours and keep in view at all times 
the sun on the horizon. On that same day 
an observer on the equator would se the 
sun Fise out of the east, and at noon glare 
down from directly overhead. 

Daily those angles of the sun above the 
horizon alter as the earth spins on its 
elliptical orbit about the sun. Remember 
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that the equator is a line of latitude. 
All the lines marked on your globe 
‘as concentric circles, growing smaller 
toward the poles, are circles of lati- 
tude. ‘There are ninety of these 
arbitrary divisions between the eq 

tor and the North Pol i 


South Pole. Each 
Jurther divided into sizty parle called 
‘minutes. At noon take your pocket 
Knife and sight along the hnndle to 
the horizon, Next lift the blade until 
points to the sun, From the same 
place of observation, at noon the next 
day, the angle between handle and 
blade will be 

‘Tables have been worked out toshow 
what those angles should be at noon 
of every day in the year and at any 
place on the earth's surface. 


ouble 

reflection from two mirrors. In com- 
ively recent times these finely 
wade instruments have been improved by 
it level, the bubble 

figator as an 


artificial horizon 
When a navigator has determ 

tangle of the 

fixed his position according to lati 

only half his task has been done. 


also wants to know the precise degree and 
Every. schoolboy 


‘winute of longitude, 
sows that the 

run from pole to 
exjuator at right 


er line 
of longitude. Ten degrees east is another, 


degrees west of Gree 


‘and t0.0n. ‘These lines of longitude divide 
the world for the mariner into degrees. 
There are 360 of (Continue! an page 108) 


ae 


a | 


‘These diagram illustrate how wind causes a 
Blane to drift from its course factor to be 


‘Ble would follow if 
There were bo wind: B, direction of the winds 
‘snd C, approximate actual course of plane. 
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Your Dollar Grows Bigger 


Why Its Buying Power Is 13 Cents 
Greater Than It Was in 1920 


ERHAPS a dollar doesn’t seem 
much bigger now than during the 
lays of its distressing leanness, but 
‘the truth is that it’s worth at feast 

{hirteen cents more to you than in 1980, 

rear of peak prices following the war. 
"The great American dollar is measured. 
of course, by its purchasing power, Back 
in 1914 it went a long way. Six years 
later the same dollar was worth only 

48.0 cents. ‘That was its lowest. Since 

‘then it has been growing again; until now, 

according to a recent report of the 

National Industrial Conference Board, it 

is worth 62,1 cents, compared with the 

dollar of 1914. 

‘The reason for this gain in purchasing 

wer hasbeen w decline in the cost of 
living. ‘accompanying illustration 
elite any 
in price from -war peak. 
areal fosd prices a latest report ae 

81.1 percent lower than in 1920, ‘and 

nore than five percent lower than a Year 
ago. Clothing has tumbled forty, percent 
sie 108, tino te in the let eve 
rears. Rents have dropped 11.8 percent 
irom their peak in 198h, when they were 
dhty-six percent higher than before the 
and in the last year they have de- 
clined 6.8 percent. Coal last winter was 

twenty percent lower than in 1920: 

ind electricity, twenty-one percent. Other 


two percent lower than two years ago. 
‘Still, the total cost of living is more 

than sixty-one percent higher than before 

the war. More than balancing th 

‘general increase in wages. In 


‘The dollars of 
Yorn, 1920, sod 
1018 according 
to buying poms 
or ond the des 
ofeommodit 
Since 1920, 


manufacturing industries, average weekly 
‘wages are T18 percent higher than in 1914, 
In other ‘the actual buying power 
of the weekly pay envelope is thirty-five 
erovut greater than before the war. 


NE ofthe strangest war 
O ver waged w expected 


rittany, will move to the 
‘Mrs. ‘Charles B. Wi 


away 
attack. 


Cannibal Mosquitoes 


Strange War Planned Between 
The Ordinary Household Pest 
And a New Type from France 


stances were used to coat the 
surface of the water and prevent 
the “wigglers” from breathing. 
Dr. William Rudolphs, of the 
New Jersey Agricultural E: 
periment Station, suggests an 
other method. He points out 
that a solution of copper sil- 
phate, so weak that it will neith- 
cr pollute the water nor harm 
its useful creatures, will destro 


Tiams, hiead of the Mosquito Ex- 
termination Committee of the 


Good 


itizenship League of Flushing, 
N. Y., has written to Dr. J. Legendre, 
of the Academy of France, for a consign= 
‘ment of his recently-discovered “anni 
bal mosquitoes,” which prey upon their 
fellows but do not touch human beings. 

Dr. Legendre discovered them by ac~ 
cident on a visit to Brittany, and when he 
returned to the south took along a box 
full. In the pest-ridden lowlands of the 
River Gironde, he released them, and in 
twelve months they extermingied the 

iting and malaria carrying species. 

‘The picture that your imagination con- 
jures up of these microscopic dragons of 
the air, battling for supremacy, shows 
‘you but one new way in which a long line 
of attack will move against man’s irritat- 
ing and dangerous enemy. 


From the waters of the Spanish Main, 
48 tiny fish, no Jonger than your thumb- 
tail, is being imported by New Jersey 
‘experimenters to act as the “submarine” 
section ofthis ofesiv., Those fish, the 
Gambusia, eat the “ wigglers” from whic 
mosquitoes develop, cleaning up a pond 
in a short time. 

This “wiggler,” or larva stage, is the 
fone at which most attacks are aimed. 
From mosquito eggs, laid in stagnant 
water, the larvae emerge and swim about 
in search of food, rising frequently to 
breathe through little periscopelike tubes 
which they thrust above the surface. ‘The 
third stage is the pupa, or intermediary 
fone, from which graduate the insects 
ready for business. 

In the past, crude oil and other sub- 


‘the tiny organisms 1 whiel 
the “wigglers” depend for food 
and life. In Louisiana, airplanes will 
scatter poisonous Paris greenon the waters. 
‘The recent death of Dr. H. Noguchi 
Japanese martyr to. science, who dit. 
covered the South American yellow fever 
rat ooly to fall victim to'the disease 
imself through the bite of a mosquito, 
calls fresh attention to the menace of 
these insets, Each day some new plan 
in" suggested for their extermination. 
‘They range from training bats to drop- 
jing poison gas from airplanes. It is even 
Jroped that the recent discrvery mace in 
England by Cambridge students that 
mosquitoes are attracted by the color blue 
{ind repelled by yellow will prove neal. 
Government offic ‘estimate that the 
mosquitoes of the United States ran up 3. 
bill of over $100,000,000 a year. 
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Now You Can Build 
Modernistic Furniture 


Simple Plans by HERMAN HyorTH for a Stand and 
a Bookcase in the Revolutionary New Style 
Which Reflects the Beauty and Utility 
of “Skyscraper” Architecture 


new oF modern- 


NLY in the more expensive and 
O exclusive shops can you buy 


fare snatched up by. impatient buyers 
Department stores vie with each other 

exhibiting the latest creations of de- 
nersand craftsmen;and everywhere the 
originality, color, and_ brilliance of the 
‘ew movement are making themselves felt. 

From the amateur craftsman’ point 
‘of view, the new furniture has the great 
tage of being simple to construct. 
A few common tools are sufficient to 

Md the pices, and elementary kil 
‘woodworking ix ample for all the tech- 


tual constr 
‘stand and bookease 
illustrated on the opposite 
page, it would be well to stop 
Fora moment to consider the 
revolutionary 


iit of the 
How does it 
‘come that we are turning now 
to the problem of building 
pieces so radically differ- 
ent from anything ever 
fattempted before, either in 


the furniture factory or the 
home workshop? 

Styles in. Taritre con 
steuction have cl s 
tmost with each succeed 
generation. In some in- 


stances these changes were 
the result of religious or 
political events; in others, 
archeological discoveries Her 
ulaneum and Pompeii) or 
ir ‘commands (Prench 
in still others, 


‘something to 


harmonize with the changes 


HE more recent styles 
‘or periods of furniture 
design in this country were 


Mission style. Duncan Phyfe 
was the chief exponent of the 
first, of these, which was at 


uty. lasted until 
about the end of the nineteenth century. 
‘The Mission style, which originated in 
California, was very popular for a time 
during the beginning of this century, but 
somehow it did not last. Almost over. 
night the reaction to the squareness and 
massiveness of Mission furniture caused 
the pendulum of popular taste to swing 
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to the other extreme—the delicate 
‘curved forms of earlier 

“The craze for antiques, which has by 
no means abated, has practically ex- 
hausted the available supply. Repu- 
table furniture makers try to satisfy the 
Ponwlar "taste fy reprcing the an 
Higue designs; others, ess scrupulous, 
represent uct, as tI 
tile and sometimes do the 

verly that even experts are 

This state of affairs has put re 
They believe 
‘satyle of furniture that 


ion of Modern Deo- 
and Industrial Art 

1925, where ex- 
ww art from 
many countries were promi- 
nently displayed, 


N THIS country modern 
istic. furniture has bee 
‘at various mu 
ad excluclve nope. Ths 
and exclusive shops.” ‘The 
new flagship of the French 
Li le France, ix fur- 
nished with this type of fur- 
niture, Progressive business 
men have been among the 
first to ace the utility and 
beauty of the new styl 
some of the finest offices 
fare decorated in modernistic 
fashion—floors, walls, dra 


While there ‘is a common 
bond between the modern- 
istic designs, each country 
seems to be developing cer- 


skyscraper” type of 
furniture, "inspired he 
impressive and original type 
of srchitecture. familiar 


‘one of the most successful 


designers of this new fur- 


its height about 100. years 
ago, ‘The second era. also 
called the “Dark Ages” on 


niture, asserts that it “re- 
flects the dominant architec 
tural mode in its forms and 
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decorations just a furniture of all ages 
by architecture.” However, 
it is not a matter of form alone, but also of ; 
‘Tall pieces of furniture naturally the other parts that are to be 
we useful than lower ones oceupy- pairs. 
‘same floor space, just as a building 
of twenty stories is nearly twice as useful 


hhas been led 


tories having the 


ness of mobi es such as 
chairs, tables, and stands. Many. 
of the pieces have a, variety of 
‘compartments for books, smoking 
‘or card-playing accessories, maga- 
ines, and other small objects, 
Utilitarian oF decorative. “A piese 
of each type, not too extreme in 
design, is shown in the aecom- 
panying illustrations 

For the construction of these 
rojects, it is suggested that a 
Soft and inexpensive wood Tike 
eypress be used. are 
not bought cut and squared to 
the exact dimensions, clamp to- 
ether the ones that are to be of 
the same dimensions and plane 
them to length and width while 
so clamped. Tn the stand, for 
example (see the working draw- 
ings on page 92), the edges of 
the four main shelves, which are 
34 by 6 by 1434 in., should be 
planed together. “This is true also 


by 614 by 1034 


1a section of the stand together 
in the isometric view and the 


should have been glued up of narrower 
der 


Furniture ina better name, but by any 

name it represents the new mode in 

furniture—the furniture that we shall 
soon see in many homes. 


Mechanistic? Yes, but 
the structural harmony 
proportions, and strikingly original 
and decorative. ‘The new designs promise to 
do for furniture what the set-back sky- 
Scrapers have done for architecture. 


EAbove all, modernistic furniture is simple 
in construction. Every home worker, if he 
has good designs to follow, ean build decora- 
tive modern pieces quickly, easily, and inex 
pensively. 


$6 CUKYSCRAPER™ furniture they call it 
Sometimes. Modern or modernistie 


line of the method of construction. 


pieces, which in the meantime 


boards, may be left a little wi 

actual di 
planed flush 
id rear after 


and Jonger than th 
des, front, 
have bee nae in 

we piece which forms a nar 
row shall between the two set 
tions (it is $4 by 3 by 16 in. 
should have the gr 
the short way: othe 
likely to shrink and make a bad 
joint, If 824 in, is added to the 
length of the pieces glued up for 
the top, the extra length may be 
sawed off one end after the glue 
is dry and this narow shelf made 
from it. 

Fit and nail the remaining pieces 
in place. Saw the four feet from 
‘4 solid piece or make them by 
iluing together three pieces 234, 
and 144 in. square respectively. 
Set, all nails below the surface 
with a nail set, 

‘The bookease (see the draw- 
ings on page 56) should be made 
in two sections. The two sides of 
the lower section—they are 34 by 
15 by $434 in.—and the bottom 
and two (Continued on page 92) 
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How to Make a Bremen Model 


By 
J. DANNER BUNCH 


YY BUILDING a flying model of 
the Brom, the Jenkers mowo- 
Shining place in the history of the 
conquest of the nir because of its east-to- 
‘weat flight across the Atlantic Ocean, you 
ean accomplish tio thing 
First, you can make an exceedingly at- 
tractive model of a type that heretofore 
hhas not been seen at any of the model 
sepane tournaments 
id, you can construct a model 
ike most seale models, will fly an 
astonishing distance. 
he writers’ model of the Bremen, 
ally 
readers of Porunak  Senexce 
Tut, flies from 700 to 800 ft. con- 
tly and on several oceasions has 
U the 1,000-1. mark. The longer 
flights are mace when the model is hand 
launched, but it also takes off under its 
‘own power after a run of three or fou 
feet, and flies with exceptional speed and 


yihieh war designed and built 
for 
M 


{those who have built the si 
pler models in the Porcta Scusxce 
Monrity series have asked for an ad. 
vanced scale model. ‘The Bremen model 
can be 40 classified. Any careful model 
maker can construct it, but he will have 
to-use painstaking workmanship through- 


FTO, MAKE the task somewhat easier 
two blueprints have been prepared 
which show all the essential details full 
size und contain a large amount of infor- 
& that i is impossible to give in 
illustrations as small as those in the maga- 
Unless you have built other seale 
‘models and are thoroughly familiar with 
their construction, it will pay you to ob- 
tain the blueprints, for they will save you 
4 great deal of work in laying out the 
lneprints are 
1 thelist you 
will find on page 102 


and 
AVISON F. KOCH 


‘To fight the terrific head winds encoun 
tered on an east-west Atlantic fi 
‘quires an ait 

In the Juni 


ht re. 
of the utmost efiency 
‘sturdy’ airplane diremen 

rsh flyers found such a ship. 

ing cantilever monoplane. 

Built entirely of duralumin 

tubes, channels, and corru- 

gated sheeting, the plane, with 

its unusual low-wing design, 

scems to suggest instability to 

the layman, but in reality its 


the, ha designs considered 
from, an serodyanmic ani eaginoering 
standpoint, ‘Tho high conter of gravity 


and the dihedral angle make the shi 
ceptionally stable. Structurally, the ship 
is stronger than the more normal type bi 
‘cause the strains of the main weights. 
drift strains and the landing fore 
taken by strong structures built 
center section of the wing. This st 
‘central structure is possible only in the 
low-wing types: on other types certain 
bracing must be omitted within the fuse- 
lage to make room for the pilots, tanks, 
and equipment. 


HE fuselage of the model is made of 

split bamboo and the struts are joined 
to the longerons with a drop of cement, 
preferably of the ambroid type. You need, 
of course, «full size d ‘of the side 
‘view. ‘This is contained in the blueprints, 
but it also can be made by enlarging to 


full sie the drawing of the side view 
‘which sccompaies the article. 

Sane uae the side vi a around 
ide thrust line or axe of toe pr 
Sono the shetst ee ace perpen 
lines at the strut Ipeatioes, Wh 
known as stations. Station No. 1 is the 
fuselage nose strut; No. 2 is the next strut, 
which is 1% in. back. The remaining dis- 
{ances aren fellows: No. # wo No. 136 


J. Danner Bunch holding the model of the 
Bremen. which weighs tomplete only 2 of 


No. 8 to No. 4 184 in.; No. 4 to No. 5, 
214 in.: No, 5 to No. 6, 134 in.; No. 6 to 


0. 
9, 2h in.; No. 9 to No. 10, 134 
ANo, 10 to No, 11, 134 in, Station 
No. 11 is the tail post. 

‘To get the shape of the upper longeron, 
proceed as follows: ‘The longeron at sta: 
tion No. 1 is 3( in, above the thrust 
at No.2, in. at Ne 
Bigin.sat No. 5, We 
at No, 7, 114 in.;at No. 8, 54in.s at No. 8, 
44 in.; at No. 10, % in.: and at No. 11, 5 
in. For the lower longeron, measure dawn 
the stations from the top longeron, ax 
lows: No. 2, 

No. & Bi in.; No. 4, 83 
in. No. 6 hain 


No. 7, 13 in.; No. 7 to No. 8, i 
8 to Ne 


bd 
304 ins: No. 8 
0, 10, 1 in.gand 


PLIT the bamboo to the proper sie 
with a knife. ‘The front longerons are 
‘scant Me in. square, the rear longerons, 
(hack of the splice) a scant J in, square. 
‘The bamboo should be split so as to pre- 
serve the hard, glossy outside surface. Let 
this glossy surface be the upper side of the 
upper longerons and the lower side of the 
lower longerons. Join the rear longerons 
to the front longerons with a bevel splice 
about 34 in. long, ‘The splice is made with 
cement and a few wraps of silk thread. 
Bend the longerons carefully over acandle 
flame. For the extreme bends, dampen 
‘the bamboo, As you bend the longerons, 
match them carefully to the bivepeint oF 
‘your own drawing. When the longerons 
‘are bent, mark the strut locations aceu- 
rately. ‘Then cut the struts, getting the 
exact strut lengths from the blueprint. 


Step-by-Step Instructions for Building a Bessel 
Low-Wing Monoplane That Flies 700 Feet at High Speed 


‘The struts are split bamboo with the hard 
sloss on the outside of the fuselege. 

In cross section the struts are as fol- 
prs, a the inssremests ebng enn 
No. 1, Min, 8q.3 No. 2, gin. nq; No. 3 
nage; Noh by Stes No-& aby 
Hisin.: No, 6,56 by Mine: Nos. 7, 8, 9, 10, 
and 11, $6 in, 5q, 

‘To assemble the sides, lay the upper 
and lower longerons along the length of a 
sheet of ruled paper; the lines are useful 
{or checking the strut locations and keep- 
ing them accurately one above the other. 
Cement the nose and tail struts i 
‘Then proceed with the other 8 

‘of the ambroid 


east an hour). 
ing struts in place, leaving out the steut 
at station No, 3 for the present. Let 
these dry thoroughly before ls 


‘A view to show the undercarriage and underside of the wings. Note the “toothpick” propeller. No 
‘Bremen. 


lage on a flat table, struts at stations Nos. 8, 9 and 10, ‘These 
in place on the struts, are hamboo, a scant J6 in. sq. and the 
sighting and with drafts: lengths are cut to fit, Install the hori 
les. Hold zontal struts at stations Nos, 1 and 
Cement a strut between lower No. 10 
the end of the fuselage in the lower hor 
zontal bay. The strut. which forms the 
{ail skid support is bamboo, a seant J in, 
sq, Tt runs fore and aft 

‘When the fuselage is thoroughly dry, 
vertical. ta the motor stick clips can, be installed. 
wraps of silk t First make the bulkheads, ‘The front one 
‘goes on at station No. 1. Place a 
hamboo strut 1% in. sq. crosswise 
horizontally 34 in. above the thrust 

Cover the front 
venting the silk in place 
Shrink the silk with three 


‘The next step is to install the horizontal 
uts. At station No. S the: 

but it is only 3¢ in. 

light bend must be made i 

Irons at ata on No.8. Cut 
jorizontal lower stations } 

8,4, 5 and by These are bamboo a cant 


ped clip of No. 8 piano wire, 

should be 3% in, wide and long 
enough to reach the depth of the 
hhullchead plus the depth of the mo- 
tor stick. Below the motor stick 
take light inet hen in the lip 

“to keep the stick from, dropping 
out; then bring the ends upward 
across the bulkhead nd out 
tt the sides of the fuselage. Fasten 
the clip firmly. in place, using ee- 
ment freely. ‘Then cut away the 
silk that is in the way of the pro- 
peller shaft and motor stick. 


FE second bulkhead is 
tion No. 6. Install a hori 
cross strut of Hein. sq, bamboo 34 
in, above the thrust line. C 
from this strut upward 
silks you did at station No. 1- 
‘Make a clip as before, only this one 
is longer us the bulkhead is 
‘Now install the window sills, 
‘They are bamboo, a scant 36 in. sq. 
id go between stations No. 6 and 
No.7. The sills run parallel to the 
thrust fine, the lower one 3% in, 


‘you will later reach your fingers to 
press the motor stiek into and out 
of the rear clip. 

‘The undercarriage is the Junkers 


Side view of the model with a sale of inches below: the top view, compete except for the left wing stub; 
‘One of the main wings: ad details of the none, the bulkhead at station No. 6 and thevwing comtructon,  Split-axle (Continued on page 98) 
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Onward Strides of Science 


Insect Thugs Fingerprinted 


IE world of inseets, plants, and lower 
Triouts ofall of exithocts: muder 
crs, robbers, and grafters, and man has 
taken it upon himeelf to do the punishing. 
‘Aasutaing the tle of police officers, Dr 
LW, Siile, of the U.S, Publie Health 


Service, and Albert Hassall, of the U. S. 
Bureau of Animal Industry, have just 
completed a rogues’ gallery" of 400 noto- 
oval bad innects with their records and 

Largest in number are 


human bod 
like the stinging ants and biti 
Eighty-five varieties stand convicted 
of asiault and battery: nearly 100 
others of spreading disease; and 
seventy of causing skin diseases, 
‘Twenty-seven have been found with 
Poisonous weapons in their posses- 
sion, and thirty-one have been caught 

the act of damaging human food 
and drink. Many others like malaria 
mosquitoes, are held under suspicion 
‘ot epreading disease, 

More than one insect, however. 
has heen deputized by mankind to 
scourge the offenders. Latest. of 
these isa big plundering locust which, 
acording to reports from Groce, it 
now employed there to wage war on 
the ordinary locust pests that eause 
heavy damage to erops. 

Professo Andrews, of Johns 
recently ob 
ina a steal as 
bold as any human crook could con- 
trive, perpetrated first by tree frogs 
and then by spiders, against a num- 


ber of piteher plants, whose leaves 
trap inscets for the plants’ food. Tn- 
side the trumpet-shaped 

the thieving frogs, devout 
inset which tumbled in "hen 
spiders spun webs. across the open: 
ings, aud robbed both frogs and plants 


Your Body a Radio Station 


LMOST everyone has had the strange 
‘experience of “feeling the presence” 
‘of some person in a room, when that per- 
son was out of sight or hearing, 
ts believed the human body gave 
off unseen emanations and they were 
more than half right, according to the 
Intest findings of two physiologists of the 
‘Technical College of Munich, Professors 
Ferdinand Sauerbruch and W. O. Schu- 
mann, With sensitive radio instruments 
they claim to have discovered that our 
bodies send forth electrical emanations 
‘which can be detected six feet away. 
‘The skin holds an electrical charge, 
they say, as if connected with a hidden 
battery or dynamo. ‘They have found no 
evidence, however, that the emanations 
can be detected by the bodies of other 
persons near by, or that they have any- 
thing to do with so-called personal mag- 
netism or thought transmission. ‘They do 
believe, however, that the electrical field 


may have an important relation to health, 


and with this idea in view are continuing, 
Screens 

ly a ‘are the recent experi- 
ments of Dr. Frederick Tilney, professor 
of neurology at Columbia University, 


which indicate a hitherto undiscovered 
sense in animals—a magnetic sense. It is 
this, he suggests, which may give the 
homing pigeon its compass bearings. 


Greatest Meteorite in History 


IN A lonely forest in the far-off province 
‘Yenissei, Siberia, a herd of 1,500 
leer browsed among the trees. Sud- 


ATEST discoveries, in- 
fons and theor 
inthe various 
fricntiss eti tnt 
ica their bearing 
ri of our everyday 
ite “are” recorded. tack 
onth in” these 
ily what geniuses of the 
laborat and explorers 
the over for new 
Knowledge have done for 


grass. In a village fifty miles away, 
farmers were knocked down by the blast 
‘burned by its heat. Passengers on a 


‘Such was the fall of the greatest meteo- 
rite in history, which, occurred June 30, 


1908. ‘That it is no fairy story has just 

been proved by a Russian exploring expe- 

dition, headed by N. T. Bobrovnikoff, 

which went to investigate rumors of the 

event. Where the meteorite struck, they 

found a devastated area twenty miles in 
liameter. 

“The earth is constantly being bombard- 
ed by meteorites. A report in Porctan 
Sciesce. Moxru last month told of a 
tiny celestial bullet that seared the neck 
of a Japanese baby. Most of them cause 
no damage, but if one should chance to 
Sol oa ove of a Me lies, the Seater 
would be appalling beyond imagining. 
And, of course, it might happen. 


New Elements Found in Sun 


NEWLY discovered element and a 
familiar one in new guise have been 
identifed in the sun—hafnium, a metal 
only recently discovered on earth, and 
cobalt, twin metal to nickel, in an electri- 
fied state—the U. S, Bureau of Standards 
announces, | Dr. William F._ Megaers, 
Spectroscopic Laboratory Chief of the 
Bureau, discerned them th 
nation of faint lines in the 
or light band. Although tl 
‘mon elements, such as sod 
cium, iron, and nickel Tong been 
known, more obscure substances are just 
being identified. 
‘One of the few specin 


Possible 
iar, but the dis- 
covery of ionized or electrified cobalt 
‘vapor in the sun came as surprise, 


Trailing Unknown Planet 


ASTRONOMERS are scanning 
the skies these nights for an 
undiscovered planet believed to exist. 
beyond Neptune, farthest known 
planet from the sun. 

Evidence that there is such a 
seen planet was advanced recently by 
Prof. W.H, Pickering, formerly of the 
Harvard Observatory, in the form of 
charts showing that the planets 
Neptune and Uranus are, at times, 
pulled out of their usual courses, 
apparently by some unknown body. 
‘The gravitational attraction of an 
undiscovered planet, he thinks, is 


telescopes 
Harvard 
. however, have as yet 
to reveal the new world. 

Professor Pickering has calculated that 
the planct is 6,300 miles in di 
slightly smaller than 

‘As told in a recent issue of Porcnan 

wur solar system 


ing visit in 1931. Tt 
proach within 16,200,000 miles. 


Man-made Sun Grows Wheat 


il ap- 


TPE feo Set in comand the 
sun_to stand still was hardly more 
ee are the poets lay lab- 
teafory achievements ia manufacturing 
‘Stic suns snd patting them to works 
Some weeks ago two agrculturel pes: 
ists in the University of California, Pro- 
fessors A. R. Davis and D. R, Hoagland, 
“lantod” wheat seeds in 6 laboratory 
they manufactured sunshine from 
a dozen 300-candlepower lamps filled 
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Ordinary Print Made Readable for the Blind— Your Body 
a Radio Plant—Experts Grow Wheat in a Few Weeks 


Orchid Bombards 
Be: 


speaker 
fe background, a bussing fs hese 
‘Sound, the reader com follow the letters. 
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i Practical New 
Home Utilities 


TEE 


hecapecty 
eature adda the last word in comfort ‘heliron, which cooks three once, 


August, 


POPULAR SCIENCE MONTHLY 


Demches ting closed actows the front a abown: 


‘The dittcalty of sow cooking on # ext stove 
overcome by an inexpensive. new plate 
‘hich, when placed over burner thats turned 
ow, spreads the lame around theedges so even 
| that very litte heat reaches any one point. 


With ma ingenious new cupboard 
‘onthe Inside of your Btchen door, 
parcels ea be delivered whether 
You are at home or not. ‘Thiee Maps 
ving accem tothe cupboart shelves 


‘Bent jar caps are straightened, 
find the edge of ew ones ten 
‘roved, ou mem wt Uh lett by 
Shandy ttle machine that 
ps to your kitchen table. 
‘new vara of the eral force 
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Triumph of Ancient Egypt’s Engineers 


FAN and modern science and ma 
AE chinery could cae Ube oe 
leopatra's Necille from Egypt to New 
York and set it up in Central Park, but 
how could the ancient Egyptians have 
‘erected their great monoliths weig 
from a hundred to two hundred tons and 
more? Man power alone could not do it, 
Now, after long research by Richard 
Engelbach for the British School of 
Archeology in Egypt, one method of the 
‘ancient builders has been learned. After 
the masonry ase had been set a pit 
was built around it. ‘This pit was fil 
ith dry sand andthe “obelisk, was 
and tipped into it 
ae 
drained out through a tu 
‘The builders did not need ac 
ly to move the monolith, only. to 
trek ite Inoverent, which required 
comparatively little power ntl 
pillar was set the works around it were 
removed, just as today scaffolding 
removed from a completed building. 


Longest Arc Welded Pipe 


ITH the welding of the 11,000th 

fein, ‘woekaen ‘have fast’ com 
ghtod tie beget whore wanted 
in the world, seen at the right— 
a forty-five-mile line of sever shes diam- 
tter to carey eas at 00 to 1,000 pounds 
pressure to the aquare inch across hilly, 
Feampy,. and. wooded “coustry” fren 
Lamkin to Hodge, La, Previously, oxy- 
acetylene gas welding was employed; but 
the teetre method ‘used throught in 
the ewe Sogncerag fea i bid. 
have eflected ‘marked economy. ‘The 
Dupo wat lad ln Svemile sccizes an 
Cath was tested under water or pas pres 
sure bef the work proceeded: onl; 
eleven pinholes devel jin the thou 
sands of joints. A final unexpected test 
coated when a pevere soolstorm ef 
posed the line to a temperature of six 
ies pes zero before it could be 
uiried; despite engineers’ misgivings, it 
successfully withstood the ordeal. 


mercial 
biles. ‘The cylinder head, for 
instance, could be fitted to the 
cylinder block so that no gasket 
would be needed to make it a 
tight joint. ‘To produce such a 
perfect joint, however, the top 
surface of the cylinder block and, 
the lower surface of the eylinder 
head would have to be ground 
ona very accurate grinding ma- 
chine and then a. high-priced 
expert would have to spend | 
hours in hand seraping any 
slight irregularities, 

‘The gasket is used, therefore, 
because it ean be compressed 
‘enough to take up the 
ities left by ordi 

“To get tight joints alwa 
a new gasket. A gasket once | 
used has lost the compressibility | 


factory gasket. is 
Tor the pat 


“Lightning” Tamed in Test 


ILLIONS of dollars will be saved 
for southern California oil opera- 
tors, declares John M. Gage, of Los 
Angeles, by a method he has devised of 
warding lightning from tanks, Electric 
flashes are conducted harmlessly to earth 
by a novel system of overhead wires, 
Tn a reommt demonstration of 
apparatus, described in last’ month's 
Porvtan Screxce Mowrmy, an oil-filled 
model tank guarded with wites was sub- 
jected to an electrical bombardment from 
4 high-voltage machine, as shown at lef. 
Tt failed to ignite. ‘The wires have now 
‘been installed over i reservoirs, 
where they have proved successful. 
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How Much Do You Know 
of the World You Live In? 
‘Test. your knowledge with 
these questions, selected from 
hundreds sent ‘in by readers. 
Correct answers on page 112. 

1. Where does the United 
States own a route for 
another canal between the 
‘Atlantic and the Pacific? 

2. Where does chinchilla fur 
come from? 

3. Where does chocolate 
come from? 

4. In what country are the 
yorers compelled to vote? 

Where in North America 

is French the common 

age? 

What take is easiest to 

swim in? 

‘What is the highest bridge 

in the world? 

4. Where was the kimono 
invented? 


9. What is the laughing 
jackass? 
Where do the whirling 


dervishes perform? 

11, What is the official start- 
ing point for distances in 

the United States? 

What ix the super-power 

system? 


Five Machines Joined in One 


IMED at conservation of floor space 
‘and of power, thereby to reduce the 
‘costs of production, a new type of wood- 
‘working machine in which a band saw, 
jointer, rip saw, sander, and lathe are 
operated on the same table and by the 
kame motor has been brought out by a 
Western manufacturer. ‘The several ma- 
chines are mounted on the edge of the 
table, and the motor is rotated 


Shifts are easily and quickly made. ‘The 
plant, which weighs only, 500 pounds 
{ind is mounted for portability, is oper- 
fated from an electric light socket. 
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Ships Talk Through Water by Sound Signals 


st cee bi” 


ee 


if iy. Fas 


= 
fern eGo Tu 


ee la 
ied wiel— 


SguND WAVES 


OW ships may talk together over 

‘moderate distances is shown in 
these diagrams of the latest type of 
undersea telegraph—a sounder that trans- 
mits code signals beneath the waves. 
Through a well in the center of a vessel 
lowered an electric resonator that hurls 
its sound in all directions. All erat 
possessing the apparatus carry two sen- 
sitive receiving diaphragms on their bulls 


line, 
‘are detected. When radi 
snuinieation is also available, the di 


two. ships is readily 
‘and undersea signals 
wultancously, and the 
their reception, due 

speeds, indieates the 
distance of their sender, 


Heat Determines Frogs’ Sex 


difference between male and fe- 
say nok bee sacoly deewn as 
wonly supposed. In frogs, at least, 
the small difference’ betw 
hot and cold may 


Towa, recently 
two broods of tadpoles 
from eggs. One brood 
he placed in water at_ natural 

‘One hundred 


sex ratio. 
brood he suddenly raised the 
‘water temperature to ninety 


degrees F.. All these tadpoles 
became male frogs! 
By experiments with rats, 


Dr. Simon B, Chandler, 
of the Loyola, 


before birth largely by the 
activities. of the parathy 


roid glands, the ittle chem- 
ical factories located in the 
throats of human beings 


and lower animals. Whi 
these glands were removed from parent 
rats, the number of male in proportion 
to female offspring was doubled. 


Light Waves Preserve Bread 


N AN article in our June iasue, Frank 
Parker Stockhridge told how chen 
ts? experiments with mineral salts 
water saved a baker am 
ear, and produced better bread. 
Now scientific research has discovered 
4 way to improve 
ther. Accord 
of tl 
i. the bacteria w 
paratively short 
tran he destroyed. by ex 
Tight of w certain wave le 


h. ‘The re- 
sult is that a loaf s0 treated can be kept 
‘ood for at least eight days. 

The same process has heen used suc- 
cessfully. to destroy. the bacteria, that 


spoil milk, orange juice, and other foods. 


A Man-Made Aurora Borealis 


ENGINEERS ssslved much of the 
tery of lightning when they shot 
farlifcial thunderbolts across a room, 
Another spectacular mystery of Na- 
ture, the Aurora Borealis, now is giving 
up its ‘secrets in a similar way. At 
Princeton University Dr. Gunther Carlo, 


Aurora and discovered that electricity, 
lischarged ina mixture of oxygen anc 
nitrogen under certain conditions, ereates 
the beautiful red and green northern 
lights, By further experiments they bope 
to prove that the transfer of nitrogen en- 

ergy into oxygen produces the displ 


Clock Times 20 Men at Once 


THEN separate experimenters in a 
laboratory. formerly 
sought at the same time to 
test the muscular reactions 
af one subject, a costly and 
tlaborate clock was required 
hy each one. Now Dr. 0.6 
Harne, of the University of 
Maryland, has deviged this 
single clock that times as 
many. as twenty distinet 
experiments conducted si 
wously, If any exper- 
nenter in the room desires 
‘record in minutes, seconds, 
seconds, he adjusts 
jons on the clock 


that corresponds to his par- 
ticular table. Withou 
ther attention the inger 


clock measures the time it 
takes his subject's muscles 
to respond to light flashes or 
to spoken suggestions. More tha 
en other universities, recogni 


value, have asked for 
Harne’s device, it is reported. 
What “Fair” Weather Means 


HOSE who have grumbled about 
‘seeming inaceuracies in weather fore- 
casts—particularly those disappointed by 
f oomy day following a “tae” predice 
tion—may be illuminated by a. recent 
announcement. of the U.S. Weather 
Bureau. “Fair,” it explains, need not 
nean a sunny day in the Bureau's use of 
which includes everything for 
to “cloudy” and “partly cloud: 
all three being further qualifications of 
the fair prophecy, In its strictest sense, 
at the Weather Bureau, “fair” sis 
day on which not more than .01 —_ 
mm—the veriest sprinkle oF 
is expected. 


Elephants Taught to Plow 


XPERIMENTAL government ele- 

phant farms have been instituted in 
the Belgian Congo, where the giants of 
the animal kingdom are trained to plow— 
service they perform at a fourteenth the 
ost of plowing by tractor Baby ele- 
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bhants, from two, to ten years old, are 
singled out from wild herds, captured, 

taught to do useful work by expert 
clephant men with the aid of already- 
trained oder elephants. One lephant can 


plow two and a half acres in two days. 


Meters Read over Phone Wire 


FLECTRIC, current meters report 

their own readings over ordinary 

iclephone wires through a new device 

called the telemeter, developed by the 

General Electric Company." Although 

the new system has not 

to the point where it 

hold meter and replace a call 

from the electric company, it has already 

been successfully installed in the sub- 

sta ieewre: wre concer. 

Sitting at his desk, dispatel 
r dale before him bow mach 


ne service is in no way 
by the mew device, 

though it uses the same wires in order to 

save the expense of additional circuits. 


Lathe Made of Old Car Parts 


UT of discarded motor, car parts, 

Hoyt E. Van Buren, of San Francis- 
co, manufactured the lathe on which he 
tums out unusual pieces of woodwork. 
Pistons serve as bearings, and the two 
spindles were turned from an axle. ‘The 
faceplate was a locomotive boiler check. 
Among Van Buren's productions are an 
‘exquisite inlaid box which he presented to 
Mrs. Coolidge, and a piece of spiral work 
constructed from directions in PorULAK 
mexce Moray. 


A Three-Mile Motor Tunnel 


ITH the recent piercing of the last 
section of rock between the two 
‘tunnel headings proceeding from opposite 
shores, England is well on its way to 
completion of the world’s largest motor 
tunnel—a great shaft beneath the Mersey 
River that wil link Liverpool to Birken- 
head. At present indications, it 
finished and ‘to traffic in 1930, 
‘Three miles long and forty-four feet 
wide, the huge tunnel will accommodate 
four traffic streams totaling $,000 vehicles 
‘an hour. High- and low-speed trafic 
lanes will be marked off, and all cars will 
be required to keep 100 feet apart. 
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Copper Cures Anaemic Rats; 


Experts Plan Tests on Men 


TRIKING cures of anaemic rats by 
feeding them compounds containing 
copper were recently reported to. the 
American Society of Biological Chemists 
Dr. E. B. Hart and other chemists of 
University of Wisconsin, who may 
have discovered in the red metal's com- 
pounds, of which traces are found in 
tl aid other foodstufs an important 
Previously it had been supposed that 
iron alone was effective in restoring to 
blood its healthy red color that signifies 
the presence of the vital oxygen-bearing 
substance, hemoglobin, But Dr. Hart 
found that pure iron materials of Iabo- 
ratory manufacture did not eure anaemia 

in rats, though natural, impure iron co 
Bounds did A pale bluish color, typie 
of burnt copper compounds, in I. 
stuffs he prepared from natural iron sub- 
stances gave a clue to the discovery that 
copper was the mysterious agent needed. 
Tis action is still not understood, but Dr, 
Tart has established that both iron and 
copper are needed to check or prevent 
nia in rats, At certain hospitals he 

to test his discovery on men. 


Spade and Fork in New Tool 


FORK, ana ace 
combined inthe new 


French tool of many uses 
illustrated below. For 


turning soi, the fork alone 

j; when work with a 
shovel is to be done, a fat 
pte is slipped over the 
fork and it becomes a spade. 
‘A crossbar on the novel 
tool's 


handle provides a 
for twisting, 


mad of turf oF 
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Dirigible Los Angeles Costs 


$500,000 a Year to Operate 


IRIGIBLES as economical craft are 
hardly yet to be recommended to 
private owners, judging from a glimpse 
at Uncle Sam's bill fo 


‘year 1927 cost a little more than half a 
tmillion dollars—$563,102, to be exact. 


sive of pay for the ship 
upkeep of its Lakehurst, 


'N, J.. home 
hangar, amounted to nearly $272,000. 


Leviathan Sets Speed Record 


BY ATEAINING « spced of thirty 
knots, equivalent to 36.4 land miles 
‘an hour, the 60,000-ton American ship 


Leviathan recently set what is believed 
to be a new speed record for large ocean 
liners. Aided by a fllowing wind, be held 


the 3 Ta aeveral bu Res 
ords maa British Tiner, Ol 
in T9¥e, witha high speed of 87.8 knots 


Diving Suit to Recover Gold 


‘OME of the #250,000,000 that lies in 
shipwrecks at the bottom of the sea 
may now be recovered tl an inven~ 
tion of H. L. Bowdoin, of Whitestone, N. 
Y., seen below—a metal diving howe 
wraer can, venture, into hitherto une 
attainable depths. He 
he has achieved a worth 
record by going down. two 
hundred feet and remaining 
tie Roberie minutes. 
‘The terrific water pressure 
is withstood by an ingenious 
rangement of metal armor 
ith jointed plates, Within 
‘a suit of rubber for the 
diver himself. A. tube of 
iled steel wire incloses the 
tir hoses. Steel claws enable 
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the wearer to pick up objects ax small as 


inch muts, 

SE et pectic test, Bowdoin says 
will be an attempt to salvage war wrecks 
at the bottom of the English Channel. 


He will donate his invention to the U. S. 
Government as life-saving equipment in 
submarine disasters. 


Wind Resistance of Houses 
Te a half-completed structure, of 


open framework, may offer more re- 
sistance to the wind and suffer greater 
danger, of destruction than the sume 
welling was a surprising fact 

revealed by recent tests of models in a 
wind tunnel at the Kansas State Agri 
cultural College. Owners of houses in 
tornado or hurricane areas are advised to 


he 
broken windows would leave apertures 
that would increase danger of demolition. 
Tn the tests Prof. Dawley used what he 
believes is the largest model building ever 
tested—a toy dwelling covered with fiber 


wall board that was four and a half feet 
Jong and nearly four 
feet high. 


Auto Exhaust Fights Gophers 


MARRYING the war on gophers into 
their underground homes by attack- 
ing them with the poisonous gases from. 
the exhaust of an automobile is announced 
/. H. Carr, an oil company official 
at San Jose, Calif... who employs this 
‘means of ridding his lawn of the rodents. 
Acommion garden hose is fastened to the 
‘exhaust outlet of the car. The nozzle, 
poked into the hole, injects the gases and 
prevents the gopher's escape. 


Dress an Engineers’ Problem 


REE ventilation for the skin is vital 

for hot weather comfort, declares E. 
R. Clark, fellow of the Mellon Institute 
of Industrial Research at the Universit 
th, who has just subjected 

to searching analysis, 

Using mathematical methods, including 
calculus equations that engineers employ 
in studying heat loss and evaporation, he 
‘maintains that the question of keeping 
he col esntnky He ay other 

incering, tting under 
swear made chiefly from cotton fabric fs 
the best ventilated and hence the coolest, 
the concludes. 


Co 


“Ham” Uses New Radio Band 


YA new feat in amateur ri 
‘cross-continent talk on the remark- 
ably low wave length of ten m 
Charles K. Atwater, radio experimenter 
of Upper Montelair, N. J, 
Risetiodncther tehamph ts 
those of radio's “hams.” He 
‘was recently successfull in 
ishing two-way come 
tion on this wave, 
using low power, with two 
amateur stations th 
Pacific coast, Previ 
also on ten tneter he had 
repeatedly conversed across 
the Atlantic with a French 
amateur at Arachon, France. 


part 
‘These successes open 
cchannel—the “experimental” ten-meter 
band which radio engineers had. long 
considered useless for long-distance trans- 
mission. Radio amateurs already had 
been the first to develop the use of waves 
as short as twenty meters, now of known 
worth for world-wide radio, 


Prize Offer for Moon Flight 
JULES VERNI 


novelist, were living, he might be 
‘surprised to hear himself called a pro- 


sdegce whoo ee cretirnied eso 
nations for centuries that of finding, a 
‘way to journey through space 

‘moon, or Mars, or other heavenly bodies, 

“That scientists now regard the study of 
fastronauties as much more than a 
dream is evidenced by the fact that the 
French Astronomical Society has just 
offered an annual prize of 5,000 francs 
{about $200) to the person contributing 
most toward solving the problem of 
celestial. transportation, prize is 
Sponsored by foremost. French astrono- 
mers and physicists, 

‘After flyers have spanned all the 
perilous distances of the earth, there will 
Mill remain other worlds to conquer, other 
‘opportunities for adventure and fame. 


Most Gigantic Incandescent 


TEKE io tube in appearance isthe 

world’s largest electric lamp—a mon- 

ater 50,000-watt experimental bulb just 
ilt by the General Electric Com) 

ibited at Nela Park, Clevela 

top of the bulb, a 

tal fins carries off 

hheat generated by the white-bot tungsten 

filament, whieh burns at 


trogen gus, whose circulat 
nd carries ‘upward 
orated”” or th 
particles from the flan 
ing. blackening of the 


Oil Burning Mt Motor Meets Test 


FLEAYY oir aieplane ful to replace 
costly and dangerous gasoline, is 
brought nearer by a new oil-burning 
motor recently demonstrated by the _ 
National Committee for Aeronautics at 
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Seasoer Wee ie pracy ae ie 
nn 

inasard it will actually extinguish a lame 

tint Heated to avery. high temperature 
"though the alvntage of toc 

antag of tach a motor 

has long been comeaea tie difficulty has: 

teen to oblain one light enough for air 

[lane ue, Now the Netional Committee 

Tor Aeronautics exhibits the result of five 

sta of conan experiment oe 

pliner, twenty horsepower mod- 

ceny tlre peed of waite Ths 

crery tnreo pounds of weights This 

Sadia, the bet thee far developed. ie 

bot tor inirer to Usk of many 

(olive airplane rotors now in uct 

and it is announced that the con- 

struction of multi-cylindered oil 

‘engines on - same principle will 


Black Sheets Induce Sleep 


BIACE peselothes and pillows in 
‘black bed. within a room of the 
fine dey sac, the waned cae for 
insomnia by recent, 
iments of Dr. Mario Ponzo,of the Hospital 
for the Insane at Alesandria, Italy. In 
such a room, he says, many of his most 
Violent patients became ealm and soon 
; ills dep, ature Sep Even in 
treatment may be beneficial, Dr. Rudolph 
Kate of Berlin suggests. 


Thinking with Half a Brain 


[ANY brain specialist notably Dr. 
Frederick Tilney of New York 
~believe the human brain is used only to 
‘small fraction of its capacity, Now that 
‘opinion seems upheld by five remarkable 
aperations performed, recently by Dr. 
Walter E. Dandy. of Johns Hop- 
kins University. In each one Dr. 
Dandy removed a full half of the 
cerebrum, or “thinking portion” 
fof the brain from a. supposedly 
hopelessly diseased patient. Three 
patients recovered and tests 
showed their intelligence wholly 
unimpaired. However, ax ex- 
ese eect 
Uf the body occurred. 
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Campbell Plans New Effort 
For Automobile Speed Mark 


[AJOR MALCOLM CAMPBELL, 
England's premier speed driver, 
hhas announced he will try again for the 
world's auto speed record. which he so 
lately won only to lose again, even if he 
must return to America to do it. ‘The 
‘announcement followed the recent refusal 
‘of the Royal Automobile Club to permit 
his proposed. attempt on the Pendine 
. in Wales, a seven-mile stretch of 
beach that is declared to be too short for 
high speed racing. 

‘Tragedy had stepped into the inter 
national speed rivalry not long before, 
when Frank Lockhart, American, seeking 
a new record at Daytona Beach, Fla., was 
thrown from his Stutz Special and killed 
when it blew a tire, traveling at a 200- 
mile clip, A few days earlier, on the sume 
course, Ray Keech, driving the special- 
a ey ateeg ceoe ofM 

iladelphia sportsman, had gone 207. 
tiles an hour-—bettering Campbell's 
short-lived record of 206.0 miles, 


New Explosive Beats TNT 


IGHTIER than TNT, high-power 

explosive, isa newlight-green powder 
Known as “radium-atomite” recently 
demonstrated at the California Institute 
‘of Technology, of which radium is said to 
be one important ingredient. In the 
tert shown ere, representatives | of 


Ber companions, and ofthe Intitut's 


‘Training Corps, saw 
small charger of the of 


w powder, 
TNT, and of dynamite—a third of an 


Lieut, Cal Le M. Adams (eft) and Capt. H. 
Re Zinmer, inventor of the new explosive, 
‘iting charges oft and other exploaves, 


ounce of each—placed in separate 700- 

on au ade hn 
pes itm powder's explosive 
ower, measured by the expansion of its 
gases, far greater than that of its two 
Seepetiton 

Capt. Ht. R. Zimmer, Los Angeles 
chenkst and former’ Army offer, who 
invented the new explosive, did not per- 
mit Institute chemists to analyze it. 
‘He said the U.S. War Department might 
wish to keep composition a secret, 
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Sixty-Hour Trans-Atlantic Speed Boat Ready to Co 


‘Adrien Remy's ceso wider which 
{racefa lines of its large ‘pontoons, 


‘The photograph below shows how the 
fain, with a 650-horsepower engine 


be might encounter 
is was the craft, he 

ich he would dash 

from France to America in 

sty hours. — He had 
sd to do it in April 
Jream-ship, was 1 


ied. Now it was 
ready for its trial 


salt water. Assured 
seaworthiness, he 

would take on his erew of 

six men, seal the narra 


pertholes, and start his 
spcedamad dash to New York 
‘Outwardly it resembled closely the 
‘original six-foot model that its inventor 
hhad exhibited. a year before. A few 
changes—for instance, the. substitutc 
‘of round pontoons for the flattened ones 
in the first model, to make their manuf 
ture easy—adapted his first plans to 
realization. ws 
‘engine room rested a 650- 
frsoline motor to send the 
craft skimming like a hydroplane. Remy 
hhad substituted # water propeller of usi- 
conventional design for the air propellers 


‘OT Jong ago the 
‘of Javel, on the river Seine, looked 
and marveled at the strangest 


it had ever seen. It had just 
dled on heavy trucks from the 
marine works at Saint-Ouens, and as- 
sembled on blocks for launching. Among 
the curious crowd stood, its inventor, 
Adrien Remy, watching his dream come 
der,” he said, 

a tanklike engine room and cabin 
swung on a steel framework between two 
igar-shaped pontoons that would carry 

safely through the fiercest Atlantic 


Ford, Lawrance and Elmen Receive Medals 


Rhis“rare inventiveability”* which struments for the mechan- 
‘enabled him to effect high-speed ical calculation of magnet- 
production of automobiles, Henry ic and electrical constants 


of an electrical trans- 
‘mitting line; “Henderson 
Medal to William F. 


Ford has just received the Cresson Medal 
of the Franklin Institute. Similar awards 
went to Gustaf W. Elmen, discoverer of 
the highly-magnetizable nickel compound Kiesel of the Pennsyl- 
‘permalloy,” and to Charles L.Lawrance, vanin Railroad for im- 
inventor of the Wright Whirlwind air: provements inlocomotives 
Plane motor. "Orville Wright. pioneer nd railroad. equipment; 
Airman, was present at the Philadelphia Walton Clark Medal to 
meeting where the medals were presented. Arthur Graham Glasgow 
‘The presentation of the Cresson Medal of London for_improve- 
to Mr. Ford was not only in recognition ments in, manufacture of 
inventive ability but “for revolu- illuminating gas; Pott 
ionising the automobile. industry and Medal to Wiliam E, Tay; 


for his outstanding executive powers and lor of Corning, N. Y. 
industrial leadership.” his associate, Eugene C. 
‘Among other awards made were these: Sullivan, for development 
Cresson Medal to Viadimir Karapetoff of of pyrex, a heat-resisting 
Cornell University for invention of in- glass; used in cooking. 


eal to use; it w 
of lifting ts 


raft 


part way 

its maximum speed. Although t 

ocean liners can reach a pace of 

Remy's ship was desi 

y knots—equal to nearly 
hour—in eal wal 


forty to filly knots when the going 
became rough: 
Such an ocean-glider as 


points out, could outd 

serve us u fast dispateh bo 
and for passengers. Tt would ¢ 
compete c cessfully with future ocean- 


ld sets them. In fact, he claims 
‘raft to be practically unsinkable in 
ny weather. 

On his trial trip across the Atla 
from Cherbourg to New York, Remy 
planned to take a crew of six men, food 
for ten days, aud wireless apparatus to 
communicate with passing vessels. A 
successful arrival in New York would be 
followed by the construction of larger 
ships on the same pattern. 


Left toright:, Henry Ford, Dr. H. McClenahon of Franke 
Tin Invite, Charles Ly Lawrance, and. Orville Weight. 
Ford od Lowrance are receiving medals for inventions, 
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Old Needs 
Met in 
New Ways 


‘Nonsplitting Wood Nails 


Portable Drill for Oil Wells 


‘the motoring team 
(Sits « Ubely apot he etarts quick ection: 


Giving Screw Heads a Finish 
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Pedestrians Direct Traffic 


Los Angeles iv installing st dangerous 


Little Ideas 
to Help 
the Motorist 


n 


Research for Ideal Headlight 
‘With thin device the National Lamp Works, 
of Cleveland i 


% ‘al warts oF 
Teqes nd reflectors on a sereen and hen 
‘ensures thelr faye ane ele diuson, 


Am 


Like a War Tank 


sand inay adopt i for some infentry unit 
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Lindbergh Tests 
Imported Flivver 


Ol, CHARLES A. 
LINDBERGH isseen, 


60 pounds, has a 
spread of forty-three feet, aid is 
wen bya two-eplinder twenty hore 
Back of Lindbergh is his 
attorne Col. Henry Breckenridge. Tt 
tan fly 300 miles on the ten gallons of gas 
\ Glorpe Kern, Je, New ‘ork retired 
George Kern, Jr., New Yorl ir 
business man, bought a Klemm plane and 
flew it across the Alps and 5,000 miles 
over Europe at a total cost of $180. It 
was he who brought the tiny monoplanes 
To America,."The Ford fivver plane i of 
ilar weight and smaller wing spread 
wrth a forty-horsepower motor. 


Cost of Helium Gas Slashed 


(ONINFLAMMABLE helium 
as used to inflate  bal- 
loons and dirigibles, valued be- 
fore the war at 81,700 to $2,000 
fa eubic foot, now costs a little 
more than four cents for the same 
iuantity, according to Director 
tt Tuer of the U. 8, Burean 

of Mines. 
Even this low price is a rise 
from three and a half cents last 
rear —cat e approaching 
Zihuustion of the Petrolia, Tex 
field where itis obtained, 
Fut a projected. helium plant at 
Amarillo, Tex., will provide am- 
pile helium for the two new 6,000,- 


Keeping Pace 


with Advances in 


Aeronautics 


5,000 Landing Fields 


IVE thousand landing fields now are 
‘available for the increasing aumnber of 
airplane pilots in this country, according 
to the U.S. ment of Commerce. 
California leads, with 113, Most modern, 
rwever, in proportion to their mum: 
ber, are Wyoming’, of which seventen 
out of twenty-one” are ‘equipped wil 
beacons and ts for night Jand- 
ings. ‘Texas is second in number of fields, 
having 90. Pennsylvania has 68; Ilinois, 
38; Ohio and Oklahoma, 43 each. Penn: 
sylvania leads in airports, having 24. 


Two-Day Air-Ra 
Line to Span U.S. 


HIN afew months 
‘moat vou will be 


Inc., which mer 
‘of the Natio 


Air Transport and the 
Pennsylvania and Atchison, Topeka and 


‘Santa Fe Railroads. C, M. Keyes, presi- 
dent of the Curtiss Aeroplane and Motor 
Company, heads the new air-rail organi- 
zation, of which Col. Charles A, Lind- 
has become chief technical expert. 
gpa 
tion was forecast in Porunan Science 
Mowruy last December in an article by 
William P. MacCracken, Jr., Assistant 
‘Secretary for Aeronautics of the U. S. 
Department of Commerce. 
According to the first tentative sched- 
Nemprairiag ten ore 
ke a night trip by Penn 
Dita Cocke 
and leave: if Cd ‘morning on 
Raabe a ance 
ane a ee 
They val usar tone Bouts Be 
Sie cae 
Ins daylight ap to Low Angles 
aylight to Angeles 
by another tri-motored airplane. 
Night flying is avoided. oe four- 
teen passenger are luxuri- 
Sek cose began 
ere will be sinsfar eastward 
eS polemr 
will be extended to other ioe 


‘000-cuhie-oot dirigibles that Con- 
ress has authorized and for those 
already constructed besides. 


Night flying is also contemplated 
for later service. A. const-to- 
‘coast air-rail ticket will cost about 
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est Might and just belore Lind. 
bergh Bimaclf tok up the plane. 


ss all its own, Unofficial fi 
amengers pho- horizontal speed of y 
Famengers phe; horizontal speed of 

cert sr in the 


. suse of 
astead of wings makes it possible 
for the eraft to land virtually in a vertical 
line, much like a parachute, with no fi 

run along the ground—a valuable feature 
where landing space is limited 


Dirigible Lands on Liner 


ATEN days ago the non. 
‘igid army airship 
FO-5 caught up with the 


8 
‘quickly began surveying 
routes, will supervise choice of a 
on of equipment, and 
chnieal nature 
eran pilots will assist him 
first commercial post since he flew 
to Paris—a position that will not, 


N. J, naval air " 
‘The successful experiment, 
in Lower New York Bay, 
was the first, recorded in- 
a dirigible's land- 
sel ‘tod demonstrated the 


Passengers 
wil from a “blimp” 
‘outbound ship, or 

speeding the arrival of in- 


ng_voyagers and let- 
ters, Ship-to-shore flying 
irplane was det 
strated last year by Clar- 
ence Chamberlin, tr 

lantic air pilot. By lan 
on the aircraft carrier 


ly eapab when com 
pared with standard aircraft, to- 
gether with important advantages 


the ‘same feat. ‘While the 
American Trader steamed ahead at six 
nots, bound for England, the 70-5 
landed and was moored upon a specially- 
built thirty-foot steel platform on the 
afterdeck. Three minutes later the air- 
ship took flight for the shore, 


Giant High Altitude Camera 


IX miles above the earth—far beyond 
the mech of stinrealt_ gute 
plane equipped with the newest serial 
Exmera can take pictures of the earth that 
reveal the smallest details, even houses, 
trees, and roads. (Continued on page 128) 
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A Blind Man's Vision 


ETY-SIX years ago, Edward Livingston Youmans, a 
ind man, established Porutan Sciexce Mowry. 
He saw in science “not the mystery of a clas, but the 
common interest of oll rational beings.” ‘He promised 
io appeal, “not to the iterate, but to the generally educated 
claises," to the end that they might get mare out of lie, 
“Today, we ean look back over the years and see his vision 
‘come true, his promise kept. Seience has been freed from the 
shackles of the hih retoo that conto iy and made 
lnderstandable to all of ux. ‘The marvels that serve us on 
every hand, making life richer than ever before, are tribute 
to the vision of the blind genius 
‘The policies he Inid down guide the editors of Porcian 
Seno Mona today. "The magnsoe he founded has be 
come the standard bearer of American enterprise 
‘And as our audience has grown from the few hundred of 1873 
to more than a million, our task has increased proportionately. 
a ee and and 
Po report the news ofIaboratoti and works Inter. 
pret its menning in a way that everyone can understand. 
To help facts of sciece for their greatest vale. 
‘To make the achievements of science not only understand 
abley but interesting to busy men. 
Finally to help people se, in wonders ofthe present, visions 
of future goals to be attained. 
Porvian Scere Moxrity devotes itself, not to those 
‘pha have eyes but see not,” but to those who, even though 
Lind, ean see the vision of progres. 


The Path of Good Business 


HE discovery of a way to draw out tungsten metal into fine 

filament wire revolutionized the electric lighting industry. 
Chemical creation of rayon changed the silk trade almost over- 
night. ‘The automobile turned gasoline, once a drug on the 
market, into a busines of fabulous wealth. 

in Germany, virtually every banking house now employs a 
staff of technical experts—scientific advisers and prophets who 
twpoly prompt information about discoveries vital to industry. 
From the lish economist, Sir Alfred Mond, comes the 
‘raring Ut, either ia the United States nor Great Britain, 
are financial leaders keeping pace in this respect. 
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American banks should have diligent respect for the dictates 
of science. Yankee ingenuity made this nation what it is, 
‘Ahead is the unknown. ‘The research laboratory is the path- 
finder. Only by watching scientific progress closely can indus- 
try be assured of safety and prosperity. 


Who Wants Airplanes? 


3850, a young man returned home for a vacation. Ho told 
his friends that he worked in a factory which made seven 
complete watches a day, They Shang him th fabs 

sayine, “Why, where could they ell seven watches & day?” 
in 1900, Henry Ford's father told him he ought. to get into 
something with & future, instead of the automobile business, 
‘A few hundred cars, he said, would supply the demand for 
automobiles in this country. But Henry Ford had vision. ‘That 
vision broke the chains that bound people to their dooryards, 
In 1928, a speaker declared that the demand for airplanes 
always will be limited, because only a few can learn to run 
them, But young people, now bolding modes ruch as that 
ile they wait until they are old enough 

Smet 


care bebe the demand, 
Beating Nature’s Patents 


FFORTS of ‘employees to invent a machine to tie 
packages failed as long as they attempted to imitate the 
workings of the human hand. Ancther inveator built «fi ng 
‘machine fashioned carefully after the sea gull. 
trial flight the machine failed, killing its 
‘Mechanically, man is rarely successful in imitating Nature, 
but he can improve on Nature. To prove this for yourself, you 
need only turn to page 18. Ai . looking totally unlike 
birds, ean fly much faster than the fastest bird. 


When Do You Go Fishing? 


VO friends, Jim and Joe, go fishing together. ‘They catch 
nothing. Another day they have great luck. Jim remem- 
bers that on the day he caught the fish, he wore a red tie. So 
now, whenever he goes fishing, he wears that same tie to make 
the fish bite! Joe recalls that the first day was blistering hot, 
wile the second was overcast, with rain threatening, Now he 
‘goes angling on overcast days. Jim is superstitious; Joe scien- 


tific. It is remembering the right thing that makes a scientist. 
‘The pages in Frasier's “The Golden Bough” are packed with 
ama of primltve, superstitious peoples who have remem: 
‘the wrong thing. foguchi, great conqueror 


reported inthis ieuey was 
filled with incidents in which he remembered the right thing, 
knew the relation between cause and effect. ‘That difference 

is the fruit of centuries of mental growth. The human 
in, like a pice of real estate, increases in value directly with 
the number of worthwhile inhabitants, 


If Electrons Were Dewdrops 


of a blade of grass, Wateh it 
! Tt breaks into two drops. ‘The 
ie four into eight, and so on. ‘They 


rundown the stalk. ‘Thes form a pool atthe bottom, ‘Te pool 
grows into a. pond; the pond spreads into a lake. “The drops 
multi sty cover tates Until they inundate a nation, 


and ile earth. 
wht Miser” Nor Only what would happen if th electron 
Aap wap of water cpundod until cots became the aa 
ewe oor Fortunately, Nature has laws that hold 
‘each thing to its proper size. 


When Playthings Pay 


PIEPEER stung the mouth of a Dutch janitor the discovery 
‘of microbes followed. 
Leewenhoek, first to sce a microbe, thought the pepper that 
stung his tongue must have sharp points. ‘So he looked at the 
particles through a microscope. From pepper. he went to other 
things, until he opened a whole new field of science. His 
microscope started as a plaything; ended important to all men, 
Plaything first; practical benefit to man afterwards. Those 
are the two steps most great inventions have taken, Read the 
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Whatever you need 
in a blow-torch 
you'll find 

in the Clayton & 
Lambert line 


PERHAPS you use a blow-torch only once in 
while. In that case you don't need a torch buil 
for hard use on every kind of a job, every day 

and all day. And you don't need to pay the 
higher price, either. Not when you ean buy the 
new Clayton & Lambert 158. 

It's a low-priced blow-torch—just what you want 
—but we don't know where you can buy a better 
blow-torch at any price, outside of the Clayton & 
Lambert line, It’s husky, with a strong, thick base 
that protects the tank. Everything in it is made to 
exacting precision standards, so that it works right 
—and keeps on working right as long a not 
abused. It holds its compression. And it gives you 
@ hot flame in a jiffy. 

On the other hand, if you do use a blow-torch in 
your daily work, we believe you'll 
find the Clayton & Lambert 32 
better suited to your needs. For 
in addition to the excellent qu: 
ties of the 158, it has the new, pat- 
ented, Clayton & Lambert gas 


CLAYTON 
& 


LAMBERT 


MANUFACTURING CO. 
Demorr, Micincas 
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C&Liss 
This blow-torch is especially made and priced for the man who 
likes t0 do edd jobs around the house, or to tinker with mechani- 
i will last a lifetime if it is not abused. The usual 
retail price is about five dollars. Most hardware, electrical and 
‘outomobile accesrory stores have it—or can get it jor you quickly. 
Look for the red handle, 


orifice. That orifice is made to the exact size for 
perfect operation. And it cannot be spread and 
enlarged by the needle-valve. Nor ean it clog; every 
time you turn the torch off, the needle-valve cleans 
the orifice. 

There are other refinements, too, which make a 
difference in performance and length of life. ‘The 
difference is so notable that blow-toreh users have 
made the Clayton & Lambert line the most popu 
lar in the world. 

Hardware, electrical and supply houses sell 
these Clayton & Lambert blow-torches—or if 
they don't have them in stock will get them for 
you quickly. You can tell them quickly because 
they've got red handles. 


serch ta Bie delly bas 
sew end lemends nt oly ox 
cebu rigged 


patented 
improvements. It also has a 
‘red handle. 
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Spare Parts You Should Carry 


Gus Tells What Will Get You Out of Trouble 
On the Road and What Will Just Burden You 


SAice"Mccregnt reporting for 
service, Wien owe start” 


“ N= ‘observed Joe Clark as he 


‘came out of the office with a 
letter in his hand, 


re the life 
of the auto business.” 

Gus Wilton, his partner in the Model 
Garage, poked his head out from under 
the ear he was repairing 

“What kind?" he grambled. “The 
‘ones that hold the ears together or the 
‘ones that ride in “em?” 

“The ones, that ride, of course 
laughed Joe. “Here's a letter from the 

ut in this section. Can you 


“Don't tell_me any more.” inter- 
rupted Gus. “T'ean guess the rest, 
He's worked up a 


‘And Gus was right for in a fw minutes 
Harbison appeared. "His list was not so 
long as Gu had predicted, but it was 

enough, and Gus thoughtfull 
his head in approval as he cl ecked 
ct ae 

“Spark plugs, sizzle patches, blow-out 
shoes, friction tape, insulated wire, head- 
Tight " bulbs, taillight bulbs,’ * 
paused. “Those ought to be in the tool 


MARTIN BUNN 


box of every car that goes touring.” he 
chserved. "Now let's see what else you 
agin to tke, “Spark col with cone 
lenser'=there's @. spare. 
aries. and et when oe 
‘Tenser or coil woes bad, there you stay 
‘until you get a new part or go home on the 
Pen tal extra plston, platen 
an belt, extra piston, piston rings, 
can of wate, can of ca of wa ak 
faoped. ceoneariare you ging 
es ‘onearth are you going 
STNot quite that far, Gus," replied 
fot “quite that. far, Gus,” 
Harbison s trifle sheepishly. “Only up 
around New England and then out to 
Halo by way of Albany and Scene 
tay.” 


"OU couldn't get more than a few 
miles from a gasoline station on that 

route if you tried,” snorted Gus. “I 

‘guess, Mr. Harhison, you're off on the 

‘rong foot. ‘There's no sense trying to 

carry a spare for every part that 

break. You might just ca well low a pare 


“But T hate to take a chance,” pro- 
tested Harbison. 
“Every time you climb into your car 


you take a chance anyway,” scoffed G 

And besides, what good would pai 
like a connecting rod and timing chain 
do you? If they break while the motor 
is running there's going to be a lot of other 


Very likely the crank case and 
the piston will get smashed if the con- 
necting rod lets go, and the timing chain 
ease plus a couple of sprockets usually 
fare ruined when the timing chain parts 


SeWhat you ought to do,” continued 
Gus, pausing to glance at an ancient car 
that had drawn up in front of the garage, 
Se fer ht he belo ha 
sieht heppen once in 4 milion times and 
concentrate on the troubles that happen a 
Jot oftener, particularly the ones that 
there's no way of fixing up enough to get 
to the nearet service talon. 

“Sounds logical enough to you, Gus,”” 
sighed Hlasbaon, “T'swust be &. queer 
ease. I'm keen on keeping the ear in per- 
fect mechesteal condition and T haven't 
the mechanical ability to do it. I know 
the theory of the thing, but. my gers 
tse all Couanbe, 1 cant even change 

‘ark plug without barking my knuckles 

‘While Harbison had been talking the 
omer of tan ancient bes bed ghitly 
prods 

“Howdy folks!” he began. 
chance for real 
pick up a few 
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‘A Radiotron 
for every purpose 


RADIOTRON UX.201-4 


Every Radiotron is tested 
and inspected in 41 different 
ways before it is approved 
in the laboratories and fac- 


aaa 
RADIOTRON UX-87¢ $, 
iota tories of RCA, General 
mogugvan 
uomonsae Electric and Westinghouse. 
Fer 
a ane cee ‘The Radiotron is the joint product of RCA, Westinghouse 
pees and General Electric, seit aad perfected in om 
———— great laboratories which give you the MAzpa lamp. They 
eB recencaor te nilarcdis engineers who made 
modern broadcasting ible. ‘ip your set with genuine 
@ sbtct tances 
eee have been in use a year or more. See that your set is com- 
ioeieeet pletely equipped with RCA Radiotrons once a year at least. 
RCA Radiotron 
MADE GY THE MAKERS @F THE RADIOLA 
RADIO i CORPORATION OF AMERICA - NEW YORK + CHICAGO + SAN FRANCISCO 
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Kinks for Your Car 


Opening Garage Doors Without Leaving 


Car—Simple Tester 


For Valves —Handy Trouble Light —Single Contact Bulb 


EN you come 
back from a drive 
it isa nuisance 
to have to get 

‘out, unlock and open the garage 

foors, climbs back in. the car, 

and drive in, A novel and ine 
genious way to, arrange self 

‘opening garage doors is shown 

in Fig. 1, and details of con- 

struction ‘are given in Fig. 2. 

Instead of stopping the ear 

reach out and pull the end of 

cord, placed conveniently near 
the driveway and some distance 
from the garage doors. ‘The 
doors tance swing open and 
‘you continue into the garage. 
‘The secret lies in the peculiar 
Teverage that. translates | the 
downward pull of two weights 
into effective opening pulls on 
the doors. Note that the point of attach- 
ment for the end of the cord is on the end 
of wooden frame so that ax the door 
swings outward the point of attachment 
moves to let the weight go downward. 

Fig. 2 shows the release latch which 

should, of course, be fitted to the door 

ich has a bend to keep the other door 


Handy Trouble Light 


Ebest place for a trouble Tight is 
Tyhestictl shed reaps on tt week 
sis nearly as possible in 


Tine with the line of sight. When working 
around a car you constantly shift your 
point of view, so no matter where 

you fasten the light there are 
often shadows just where you 
‘want to see what you are doing, 
Fig. 3 shows how to fix up a 
trouble light that will always. be 
where you want it. A cork takes 
the place of the regular reflector 
and lens, with a screw in the 
Center of the cork to make con 
tact with the center electrode of 
the battery. A Christmas tree 
lamp socket or a standard minia- 
ture lamp socket is conneete | toa 
length of electric light drop cord 
‘with one of the wires connected to 


PLATTEN 'S RUNNING 
EDER DOWN TO. 


‘on the metal shell. ‘Then add solder to the 
‘contact in the form of a gob 

that reaches over toward, without quite 
touching, the other contact. 

‘The changes are illustrated in 
Fig. 4, at bottom of the page. 


Tin Can Valve 
Tester 


1S not necessary to do very 
much grinding to make an 


Scenes, Moathly awards” $10, 
in addition to * space 
ates, for the best idea sent in 
for motorists. Other contribute 
tions published are paid for at F 
‘usual Fates. is, however, diffi 
tell when the valve is 
actually gas-tight. Fig. 
3 shows a simple way 
to make a valve tester 
hat wil tell at once i 
the valve is gas-tight, 

‘Through the bottom 
of a tin can drill a hole 
large enough to let the 
stem of a tire valve 
pass through. Use 
‘washers cut from an old 
inner tube to make the 
valve stem an air-tight, 
fit and also cut a large 
rubber washer that ean 
sei be placed under. the 
‘edge of the can as shown in the illus: 
tration. A short section of rubber tubing 
slipped over the end of the valve stem 
completes the equipment. To test a 
valve, wipe both the face and seat so that 
they "wll be fre from il or grinding 
paste, press the can tightly over the valve 

ith the rubber washer under it. and blow 
the tube. If you ean continue blowing 
roves that air is leaking past the valve 
and further grinding is needed. Make sure 
the tester is air-tight by testing it on a 
flat metal surface. ‘The piston top will 
serve as a test surface. 


the sere in the ork and the other 
to the case by jamming it under 
the lens retainer ring threads. ‘The 
socket is attached to the brim of 
your hat by means of a wire bent 
‘as shown in the illustration. 


Improvised Bulb 
of Single Contact 
‘OMETIMES it is impossible to 


obtain in an emergency a single 
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‘To help you 


| THE SIXTH SENSE OF INDUSTRY, 
ya is 


keep cool this summer 


FROTHY cooling soda or a heaping plate of 

ce cream will be the high spot of many a 

hot day this summer. And when the ice 

Exeam comes to you in a pure, hard state that pre- 
peeves all its delicious Bavor you are enjoying ‘the 
results of an application of science to manufacturing. 
Ice cream making is a delicate process. And, as 
is the case with thousands of other products that 
require the accurate maintaining of temperature, 
Frees Instruments are depended upon to. prevent 
Spoilage and insure absolute uniformity of quality 
in thousands of ice cream and milk bottling plants 
Fees Instruments are used on the great 500 gallon 
tanks where the milk is pasteurized. Jjeos Instru- 
ments are used on the 1,000 gallon tanks where the 
cream is cooked. 4 " ste of the 
Feces Instruments are used on the outside of the 
brick hardening room, outside the bulk harden- 
ing room, outside the fruit hardening room. By 
this unique installation on the outside of these footee 
it is unnecessary for the men to enter these ex- 
tremely cold rooms where the temperatures range 


Uw? 


from 15 degrees below zero to 30 degrees above. 

At every point in the process of making ice cream 
Fyeos Instruments for Indicating, Recording and 
Controlling kemperatures are on duty doing their 
share towards helping you keep cool this summer. 

Every manufacturer who uses heat (or cold) treat- 
ments in his plane will find Zeer Instruments—the 

ith Sense of Induses —money saving and qualit 
uring additions to bis equipment. “May we tell 
you how Fees Instruments are being used in other 
plants making the same products you make? In- 
formative literature will be gladly sent, Or, if you 
prefer, one of our engineers will consult with you 
‘on the application of Jyeos Instruments to your 
particular problem. 


Taylor [Instrument Companies 


Main Oice and Factory 
ROCHESTER,N.Y. - > U.S.A. 
(Canadian Plant: Sew BUILDING, TORONTO 

SHORT & MASON, Lad. Manufacraring Distributors in Great Bein 


COS <~ 


Temperature Instruments 
a. Indicating ~ Recording~Controlling 4 
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How to Enamel a Front Door 


A Well-Finished Entrance Reflects Credit 
on a House and Spells “Welcome”—Hints 


for the Amateur by F. 


LTHOUGH we expect much of 
the front doors of our homes, we 
pay scant attention to them once 
they have been selected to give 

the right, atmosphere and architectural 

detail. There is, however, something else 

Desides the character and design 

Of the front door that conveys to 

guests their first impression of 
nd that is its state of 

preservation. 

‘Too many fine doors with out- 
side exposure have come to be a 
source of annoyance because the 
bled away, faded 


‘or blistered in the sun, or because 
they have warped badly or even 
ng apart on 


show signs of fall 
their hinges. 
‘or the exac 


that only the finest 
‘enamel, varnish, of lacquer should 
Hreused. ‘Furthermore, every inch 
of the door must be protected, not 
merely the front and back faces 
find the lock edge. Even painters, 
their rush to finish a job taken on 
price basis, often fail to coat the 
top and bottom edges of doors 


N. Vanderwalker 


to seal the surface against moisture 
And what is the use of sealing the fron! 
tnd back if we, leave the, top, and 
bottom, edges to draw up water like a 


ki 
Mail be sleaoed ty sattis mele 
protected with aw finish, and 
if ordinary glue has been used, it has 


planks or of solid 
wood stiles with solid panels will with- 
sland water reasonably well, but they are 
i arp asm 
ELS teh dry wood, and ll 
made from it is wel 
Known that unas they are given a coat 
inlets they ave aa new bulling they 
mi ‘arrive at a new. 

are likely to absorb enough moisture, if 
only from the damp air, to cause them to 


‘Other fo. 
ishes will be described in future articles. 
Be sure to choose an enamel made 


from 85 to 88 a gallon, but you will need 
‘only about one quart for a door. Ex- 
terior enamel usually comes in ‘white 
alone, but sometimes it can be obtained 
in ight tints. White enamel can be tinted 
by adding to it a little of the desired color 


yr in Japan that in_ vari, 
only a small amount of color is needed 
fora very light tint, 
ie more common and easily ob- 
BR tained tinting colors ground in 
oil. “In either ease, thin a Tittle 
‘of the color with turpentine and 
break up the lumps, if any; then 
strain it, through’ cheesecloth 
before adding it to the white 
enamel, 


Before the enamel is applied, 
however, a new door should have 
at Jeast {wo coats of enamel under- 
coater. Thisalso must be of atype 
‘made for exterior use. An enamel 
undereoster for interior wear may 
en vier blak he Sr 
In place of a prepared 
‘mdereoater, you can ‘use n coat 
of white lead thinned with « mix- 
ture of three parts turpentine and 
‘one part boiled fi 
Ti cik one ue as 
nnhed should frat be sandpapee 
‘well with No. 1 paper to eut the 
Tr the old varnish i amply 
lull or shows fine hair-line eracks, 
Ubereia no need to remove. I, however, 
it is scaling off, san ‘enough to 
take off all the varnah, ‘Unless ft comes 
off easily, use a liquid varnish remover, 
‘which will hastea the work. 


F YOU have to finish an old door from 

which all the varnish has been re- 
moved, use asa first coat the enamel 
undercoater as it comes from the ean, 
Tf some of the varnish remains, however, 
the first coat of enamel undercoater 
‘should have a few ounces of the enamel 
added to it to make it take a firmer hold 
‘on the old surface, For the second coat, 


Paint the top and bottom edges, 


fang the doce again, and paint the front 


and back ‘Then paint the front 
and back faces. In the case of.» four. or 
gr ry 
(Continued on page 103) 
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Plan No. 166 


Just try it! It’s easy 
with Stanley Plans—only 10¢ each 


W: never know what we 
can do until we try. Here 
are two pieces of furniture that 
would cost quite a bit if you 
bought them in a store, But 
buying things doesn’t begin to 
compare with the pleasure that 
comes from building them with 
your own hand: 

There are 25 different Stanley 
Plans. The list is shown in the 
center of this page. Each plan 
tells you just how to make the 
object, covering every step— 
how to select and cut the wood, 


The best tools are 
the cheapest to use 


how to assemble the job, how to 
sandpaper, paint and finish it. 

To do your best work you need 
good tools—of course! Practical- 
ly every carpenter uses Stanley 
Tools. Manual Training classes, 
too. Stanley makes the most 
complete line. 

Buy your Stanley Plans from 
your hardware dealer. If he can- 
not supply you, write to us. 
Send 10c for each plan and ask 
for a free catalog of Stanley 
Tools. Address Advertising De- 
partment, The Stanley Works, 
New Britain, Conn, 


Ask your 
hardware dealer 


The choice of most carpenters 
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Jack Hazzard, Racing Canoeist, Gives a Few 


Useful Hints for Outdoor Men 


Showing How to Make a Fast Motor Boat from an Old Canoe, 
an Oven from a Lard Can, and a Weather Vane from Seraps 


LL hands had been looking for 
Bill Norton for two or three 
days. Not that Bill was particu- 


larly sought after; but when a 


in » prent wnazing of wise heads, 
‘and the rocking-chair fleet at the 
clubhouse hang out the black 
‘erape. In this instance they might 
have ‘saved the trouble, for one 
‘@ black speck far up the 
hhad the spreading white 
whiskers of a motor craft—grew to 
discernible ions and dis. 
closed Bill ‘nursing an_ outboard 
motor attached to what was left 


boat was so badly stove that I left 
the wreck in a fisherman's hut and 
‘was about to take the train home 
when the old chap asked why I 
lidn’t put in a bulkhead. With some 
T cut the damaged 


turned back the 


end off q 


‘canoe glue over the bulkhead, and tacked 
the canvas to it, cutting away where 


ive make sturdy, 
fast, sailing craft. 


Aunust, 1928 


necessary to make it lie flat, Another 
coat of glue made the job water-tight. 

“TL sawed out another hardwood bulk 
head similar to the first, but large enough 
to cover the ends of the planking and 
wales, This I screwed to its mate, having 
first applied a liberal coat of hot canoe 

luc. To stiffen the bulkhead still further, 

cut and placed a hardwood knee on 
each side of the stem at the juncture 
of the bulkhead and wales; and to stiffen 
the bottom and distribute the thrust of 
1 three oak battens 
the ribs. On these went three heavy 
nees, screwed to. the battens and ribs 
fand bolted to the bulkhead. Rigging the 
‘tern seat and putting in a new heavy 
keel took more elbow grease that brains, 
Anyhow, here Tam.” 

Later, to the already sizable keel, Bill 
screwed a rocker-shaped oak keel, 3 in, 
deep at the center, and fitted a mast 
step well up in the bow. ‘Then, with 
sixty square feet of sail, he found he had 
a sporty sali 


‘would step with, 
the best of 
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Homemade Trailer 
for Boats 
By Newcomb Leonarde 


IHE trailer illustrated is well adapted 

for transporting outboard motor boats 
and other camp equipment. It is con- 
structed on a Ford Model-T' front axle, 
which may be purchased for a few dollars 
from any automobile junk dealer. 

“The two steering knuckle arms are bent 
around until they are in contact with the 
axle itself and then bolted to its this keeps 
the wheels from turning independently. 


New underslung spris made of fia 
Tom are bolted to tne old sprig eetasand 


a double platform spring, made up of an 
ct Frord springs, is 


assembly of di 


‘Thin double-deck trailer for small boats It 
Mounted on diacarded. Ford free ale, 


then fastened to these spring pads with 
the ummal Ford parts. A Ford Vetype re- 
dius rod is bolted to the spring hangers 
and caried forward and bolted hy means 
of a U-bolt to the tongue or backbone of 

‘The framework is made entirely of 
‘wood, either oak or long-leaf yellow pine, 
and braced with flat iron. ‘The tongue of 
the trailer is equipped with a universal 
joint—it may be homemade or purchased 
from one of the trailer builders—so as to 
low the trailer to track with the towing 


car, 
‘The outfit pictured w 
with a roller on the rear 
so that the boats ean be ut 
‘on by one man. ‘These were mounted on 
‘when folded down are 
the boat's bottom. A 
tail-light extension wire is carried back to 
the rear of the larger boat. 


Puller for Fence Staples 


TERE is another 
tool for pulling 
inate staples 


pair of fencing 
that Ihave. T made 
the puller from 34 
in, aquare steel and 
hardened it—H. H. 


Tecauraa saw cuts across the grain of « 
board for the purpose of forming a groove 
or dado, the: beginner in. woodworking 
may have trouble in following the Tines 
accurately. A short straightedge, bradded 
or held with a hand serew against the 
outer side of the knife mark, will guide 
the saw.—C. K. 
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Finish the 
hole on 
low gear 


“YANKEE” 


No. 1435 
Only 11 in. long 
TWO Speeds 


Avoid jamming in drilling 
through. Make holes true, smooth, 
free of burrs, Save drills. Save 
time and bother. ‘That is what 
yo are enabled wo do wih hig 
ew "Wanker" Tie-speed Hand 

Drill No. 2435: the only small deill 
hat gives you high speed. for fast 
work And thea a shift to slow speed for 
‘asy drilling through. , Price, 84:50. 
‘Rak dealer fo 


“YANKEE” 


ts a man out of 
i. Rettchet movements and slid 
ly ing crou bat, enable the 
i wnkee” to work in “in 
“YANKEE” ength idinch. 
No. 130 Holds Sq-inch 
with the above 
ratchet adjust- Holds grinch tap 
ments, lets ‘Also, x3-in length,) 
Work "in ght ie asa 


Places where 
frank ete 
Soyo 
at te if " 
inches Weight, 
es. Thre! 
pe Saas 3 
eS “pec, 
Price, $5.25. 


Norra Bros. Mro, Co., Philadelphia, U.S.A, 


“YANKEE” TOOLS 


Make Beller mechanics 
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Simplified Cutter Grinding 


Practical Methods for Small Shops Described 
by Hector J. Chamberland, Expert Toolmaker 


tain amount of their tool equip- 
ment, not as a matter of economy—for 
the cost generally runs higher than if the 
tools were ordered outside—br 

helps to keep the t 
shop on a regular working sched- 
in case of a rush job, makes it 
possible’ to supply special needs almost 
immediately. For these reasons a full 
grinding department is maintained, and 
to certain extent the various grinding 
operations are carried out on a production 
basis, 

‘On the other hand, the small shop in 
which a cutter is seldom made has to be 
content with a universal tool or cutter 
igrinder to do the work. Let us consider 


1 shop with six mil 
hiner: "The "working force 
would probably average from 
cighteen to twenty-four men. 
‘The tool crib is likely to. be 
wit atten The 
poor | policy ly. 
though it is to be admitted 
that a man cannot. be 
busy handing out tools, If 
cutter grinder were in the crib, 
the attendant could master the 


his regular work he could give 


them attention. Production 
obviously would benefit. 
Cutters are often used when 
in realty they are not fit for » milling 
. To grind .010 in. from a tool 
Sesion Gees ts beta beni 
than to remove .080 in. at one time. Con- 
sidering the fact that probably 80 percent 
of milling cutters today are of high-speed 
steel, great care should be exercised in 
‘them always in first-class con- 
dition. Manufacturers spare nothing in 
producing high-grade tools, but many 


Grinding « tormed cutter. The efcency of 
(Sutter depends largely upon the grinding. 


times throt rinding the life of 
the tools ne ee ee half, and the 
maker generally gets his share of criticism 
without any reason whatsoever. 

Milling cutters are made in two differ- 
cent types, and grinding the teeth presents 
te eaed cectes aes reer on 

Teo larry ceena 
face of the teeth, and their forms are 
never disturbed. In order to reproduce 
their exact profile on a piece of work, the 
‘teeth must be radial; if they are not, 
trouble is sure to follow. A safe and 
— mane for doing A — 
wet Deere ae 
‘the November, 1927, issue of Porutan 
Bees Mewrese, tage TIL. Sy Ut 
oy ee a 
keeps the teeth radial. 


HERE no diamond, is, weds the 
same procedure may be followed by 

the wheel downward instead of 

toward the face (see Fig. 1), once the 
center line has been located in relation 
to the wheel and the cutter has been 
rotated an amount equal to the stock to 
be removed. The cross feed never should 
be changed, as the grinding ix done from 
the top of the tooth down. ‘This method 
keeps the teeth radial and equidistant. 
Another scheme practiced where 10 


indexing centers are at hand is to use a 

ing finger on the heel of the teeth. In 
his case, in Fig. 2 a collar arbor is 
anaeel Nacwene sonia a Bese 
loosened for indexing. Tt is ice 
toapply the Bager tthe el ofthe toath 
being ground. Large cutters can be tested 
on centers for equidistance and any high 
‘teeth reground. 

Small gear cutters, tap cutters, and 
reamer cutters may be sharpened by 
hand with the use of a small table rest, 
which is clamped to the flange of the 
wheel head as in Fig. 4. Note that the 


‘Relation of whee! and cutter (Pig. 1), spacing ing (Fig 1), method of locating center after setting wheet cutter and the wheel must be relatively 
(Fig: 3), table reat (ig 4) testing Gaure (Fig 8), master former (Pig), and Batare for wpial hobs Pig. 7)- 


radial with each (Continued on page 86) 
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Starrett’s keep 
them moving 


From Bangor to Santa Fe you'll find Starrett 
Tools throughout the shops, keeping those 
Iron Horses groomed for split minute schedules. 


And you'll find them in home workshops, 
carpenter shops, machine shops and auto 
repair shops, too. The accuracy and long life 
of Starrett Tools make them the choice of 
men who know that it is poor economy to 
buy any but the best tools. 


Your tool dealer carries Starrett Tools. Insist 
on the genuine. Write us for a copy of the 
Starrett Catalog No. 24‘W' illustrating and de- 
scribing more than 2500 Starrett Tools. 


THE L. S. STARRETT CO, 
World's Greatest Toolmakers 
Manufacturers of Hacksaws Unexcelled 
‘Steel Tapes—Standard for Accuracy 
ATHOL, MASS., U. S. A. 
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other or the teeth will not 
be ground square. 

‘The fixture illustrated in 
LAr 
‘cutters on the periphery: 
it can be mae a a 
cost and will prove handy 
for other suck Jobs, ‘The 
micrometer reading will show if the 
teeth are of uniform distance from the 
center line. Bach tooth is ground in- 
dividually until the eutter runs true. 

Tt may be that a small shop has a 
number of spiral hobs used in cutting 
some special gear or thread. ‘The true 
angle of the spiral on these must, he 
maintained. This can be accomplished 
only by the use of a special fixture, such 
as the one illustrated in Fig. 7. Tt will 
take obs of spiral desi up to 8m. in 

ameter and 3}4 in. long. ‘The grinding 
is done with the convex side of the wheel, 
as this allows for clearance as the cutter 
rotates and follows its original lead. ‘The 
wheel thus grinds from its radial or high 
section onl 

“The set-up is the same as in milling the 
teeth; that is, the fixture is set at the 
same angle as the spiral, which is always 
marked on the cutters, and the center 
located as shown in Fig, 8. ‘The face of 
tt 


set-up. sady for rine 

‘The cylindrical bar is worked 

‘and forth after each index, and if the 
ter ix not sh rotated the 


‘same amount again. ‘The cross feed 
never should be disturbed and the 
id be dressed only when 
starting each piece, 

‘Another method which is quite 
accurate and cheaper than the above 
is to make a master former with the 
same lead as the hob as in Fig. 6, 


‘The two are fined up on a gang arbor 
spaced with « collar With the aid of 
2 tooth rest halted on the wheel head, 
the amount be removed egal 
moving the finger or pave. - 
tor holds the Work with one hand and 
Works the carriage feed with the other 
This echeme allows the grinding of larger 
hols than the fixture in Fig. 7 
aise ui be tharpencl os Mestad hi 
may be a illustrated in 
Fig. 8._A block of hardwood is tapered 
the same angie ax the tecth, and a stud 
the same sige as the hole is Atted in the 
center. ‘The cutter is placed on the block 


Simplified Cutter Grinding 


Hints on Selecting 
the Right Wheels 


feeding downs 
wards = 


(Por tegular formed 


Sacer. 60. 
| cee tsa 

Setcr60...Foe pelo 

Swocer601.For thre hoe 


and the teeth of one angle are ground. 
‘Thenthecatteristurnedover, the grinding 
wheel reversed, and the teeth of the other 
angle are ground. ‘The work is done on 


‘ost bs aharpened with cuucty radial teeth, 


the table as in Fig. 4, and the equi- 
distance cheeked with the fixture 
shown in Fig. 3. 

In Fig. 9 is shown a gage which is 
indispensable for testing the radial 
line of formed cutters. Tt is made of 


desi 

“Mfter all, it is evident that in sharpen- 
ing formed cutters two things are essen- 
Se 
distant, In case cutters ave-made with a 
setset cdc iis peta te the 
fide I peter to w wheal 

ee 

because of the better finish they give, 
‘some manufacturers do not recommend 
ee cee eis 
chance of burning the work with 46-grain 


|. Before mounting a new wheel, sound 
it for cracks by holding it with your 


finger in the hole and 
giving the wheel a slight 
rap with a small wrench. 
2, Never fore « wheal 
‘on a spindle. Scrape 
hole if 4 
‘8. See that the wheel is 
well balanced sideways. 
sata Wagthe quae. ven after the wheal 
is worn down to two thirds its original size, 
is best not to omit the guard. 
5. Never face any wheel until it has 
been running at least thirty seconds. 


Grinding » hand reamer on another popular 
‘ype of universal tool rinfing, tachi, 


©. Never lay the wheels on the 
bench: hang them up on a nail or 
put them away in a safe place. 


Thine the fiat of two articles 
‘on cutter grinding by Mr. Charme 

ind, who speakn from many 
years’ experience in the tool roomy 
ai both spall and arg 


box mounting and will deserthe in 
detail sharpening of spiral 
‘angular cutters. 


‘A method for sharpening staggered tooth 
‘Caters, and radial gage for formed cutters, 
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‘The illustration shows the new Brown & Sharpe 
Helghe Gauge “Auachment for use on Brown & 

Combination Squares and Sets. No. 465A 
is for 9 blades; No. 463B for 12°, 18” or 24” blades. 


No $32 


With Attachment No. 465 Your 
Combination Square Becomes 


A Useful Height Gauge 


You will greatly broaden tne range of usefulness 
of your Combination Square by using this new 
Attachment. It will then serve as a handy device 
for making comparative measurements, finding 
heights or projections from plane surfaces and for 
the many other uses of a height gauge. 


‘The attachment is reversible and can be used on 
either side of the blade at all positions from the 
extreme top to the bottom. Every mechanic, car- 
penter or home workshop man who owns a Brown 
& Sharpe Combination Square can have a useful 
height gauge by purchasing this new attachment. 


‘Your dealer will show you this useful new attach- 
ment. Ask him also for a free copy of Catalog 
Bio. 30 Hetiog over 5,600 lemme 1 he exnnct 
supply you, write direct to: Dept. 

& Sharpe Mfg. Co, Providence, R.1, U.S. A. 


* ADJUSTABLE SQUARE, 


* Shown in Catalog No. 30 


(BS ‘““wORLD’S STANDARD OF ACCURACY” 


© This seal om am advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page &. 


ANew mupcer 
“ SUPERRENCH 
Electrical Net 


FIERE is a handy Set of 
“Superrenches” in the 
new Midget size designed 


especially for electrical work. 

On magnetos, timers, gen- 
‘erators—all small electrical 
units including radios, they 
are invaluable. 

Midget “Superrenches” 
are light and thin, yet amaz- 
ingly strong. Both open- 
ings in each wrench are the 
same size, but at different 
angles (15° and 75°). 
Where one head cannot op- 
erate, the other will. Ideal 
for work in close quarters. 

Genuine “Superrenches”, 
forged from Chrome Molyb- 
denum steel, heat-treated, 
Chrome-plated,headsbright. 
If your dealer cannot supply 
you, arder by coupon below. 

Every “Superrench”’ is 
guaranteed against breakage 
This davraion 
bend 


J.H.WILLIAMS & CO., 
246 Vulcan St, Buffalo, N.Y. 


Please send me Electrical “Syperrench”™ 
Bee Notas" Tencloe $4.35 Check: 
Sidoméy Onder 


ey. State 


My deater ts - 
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NTIQUE drop-leaf and gate-leg 
tables ‘are so popular and good 
‘ones are so hard to get these days, 

that it pays to do all the patching and 

repairing necessary in order to save any 
promising old table, With care and 
patience one can restore nearly any piece 

{o its original condition. 

Let us assume that the table we are 

zate-leg table with “rule 

rectangular leaves and 
The 


pat on with bli 
have been rusty 
the wood aroun 
and made ugly black spots clear through 
to the face side. ‘The hinges have broken 
loose, carrying away a part of the rule 
joint: the leaves are badly warped: the 
{op has been nailed and renailed to the 
frame; the frame is loose and “rickety,” 
and nails have been driven through the 
mortise and tenon joints: half of one leg 
has been split off and is missing. 

‘Hopeless? Well. it is about ready to be 
consigned to the basement for kindling 
swood, but it iam antique and belonged 
to our great-grandmother. If possible, it 
must be restored to usefulness, 

“This isan exaggerated case, but [have 
ben called on to restore just such tables. 
Ifyou will stay with me, we will make 
fairly respectable table out oft. So let's 


go! 

First we must get that warp out of the 
leaves and ‘ake them off the frame, 
remove the hinges, draw all nails and 


serews, and remove the old finish, if any, 
so the wood will absorb moisture. Use 
‘whatever facilities you have for getting 


Don’t Chop Up That Old Table 


You Can Restore It Even if the Top Is 
Warped and the Frame Is Falling Apart 


By R. C. STANLEY 


the boards well soaked with water: if you 
ean steam them, or get them steamed, 
that is best. Another method is to. wet 
thoroughly “a quantity of sawdu 
shavings, or a mixture of both, 
itsome two inches deep on the firs 
Lay on the second board, cover it i 
ly, and do the same for the third and an; 
others. Place convenient weights, such 
as bricks, on the top board and keep the 
sawdust ‘or shavings wet. It will take 
several days at least to get the boards well 
prohably two weeks in cold 


ANWHILE we must prepare a 
amp with which to draw the top 
‘and leaves straight. One ean be made of 
rough“ two-by-fours” and half-inch bolts, 
with a nut and two washers to each bolt. 
Bore the wooden pieces in pairs. 

Now let’s get to work on the frame. 
‘Take out all nails. If the frame is pinned 
with wood pins, back them out wit 
punch, Splice the broken leg with a piece 
of wood that matches as well as possible, 
Make a long, slanting splice. Clean all 
dirt and glue out of and off the old joints. 
Reassemble the — (Continued on page 80 


‘Clamps made of rough “two-by fours" for 
“attning water soaked table tope or Ieaven. 
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Don’t Chop Up 
That Old Table 


(Continued from page 82) 
frame with gle inal joints, Tnsert shims 
or Where necessary to make close 
fits. After the glue has set, remove the 
‘old finish with paint and varnish remover 
1s suggested in the first of these articles, 
December, 1927, page 85, and apply a 
‘coat of boiled linseed oil and turpentine, 
equal parts. Set the frame aside until 
the oil is dry. 

‘When satisfied that top and leaves are 
soaked sufficiently to prevent their split- 
ting when clamped up, put them in the 
‘clamps and run all nuts down hand-tigh 
then start at one corner and goal the way 
around, giving each nut a couple of turns. 
Continue until the ‘work i an 

aight. Use enough clamps so that they 
will not be more than 12 in, apart, center 
tocenter. Place the clamped-up work in 


a warm, dry place. 

In dry ng. the boards will shrink con- 
siderably. ‘The clamps exert most of their 

ressure on the edges, and when the 
Boards shrink, the shrinkage wil occur at 
the point where there is least pressure, oF 
the center of the boards. ‘To prevent this 
shrinkage from splitting the boards down 
their centers, it is necessary, in a, mod- 
rately warm room, to loosen the clamps 
about twice aday. ‘This allows the boards 
toahrink naturally. When more than one 
board is clamped up at a time, narrow 


R_NAIL OM SEREW HOLES 


SS Oe BREED 


DAMAGED TABLE TOP 
awe sear Pah | 


strips of wood should be placed between 
the boards at each clamp: the air space 
Allg them to dry more quill 
n and leaves are ly 
dry, take them from the clamps. ‘they 
wll have fat surfaces once more, but if 
there are any cracks or splits that cannot | 
be glued up successfully, remove them | 
by ripping out a piece wide enough to | 
loci the defo, aa shave. Jott 
lane) the new edges, rip and joint a 
Cee a kew sxstecil $uus cnnagh to re | 
Ponte ee tks opie see ant ae | 
into the ori size. 
‘A good clamp for this work was described 
in the second of these articles, April, 1928, 


7. 
PYfeaves and top are now ready for 
patching. Patch all nail and screw holes 
‘as suggested in the preceding article, July 
jase, page 96. (Continued on page 105) 


We Tried 129 Times 


Then came the formula for this amazing shay- 
cream, the fastest sellin 
Try it 10 days at our expense 


in America. 
fore you buy 


7 When we anounced our 
Gentlemen ; When x: mown ou 
the word, chomsals en, otal 
tap end ed ton ou repmtation 

"lace ‘then, hundreds of thousands have 
imade ow fce cot and proved the claims 
tee. make for it, on thar owe facer—in 
their own bathroom. And this i the 
ipeates practical laboratory in the world 

"Yee few who know the morning dlight 
Palmolive Shaving ‘Ceeam brings, kab 
the ory tha wand behied chi tearkable 
ce In asking that yos, too, ery this 
oustanding ‘prodacr, we want’ you. 1D 
fow how ic Came wo be Mail the coupon 
fora tree test st our expense 


We first asked 1000 men 
told os where presor 
fer id ocho 


tons failed 
fhings they had sought ta oae. Then we 
et t work to give them thene things i a 


PALMOLIVE @ 
sPRMOLIVE 


ERAT that evelled in many respects, yer 

‘Then came succest—and an added feature 
that has delighted all users, Now when 
4 man sends the coupon for his trial offer, 
we know the chances are that he will 
courinse using Palmolive Shaving Cream. 
For most men, we find, never recurn to 
former shaving methods. 


These 5 important features 

1, Multiples itself io lather 250 times, 

2. Softens the beard is one minute 

3. Maintains its creamy fullness for 10 
minutes on the face 

4+ Strong bubbles hold the 
for cutting. 

§. Fine aftereffects due wo palm and 
olive oil content. 


ss erect 


Now mail the coupon 

esi the rak—ot yon We wd 
take eo plese you. = to win you inten 
shaves, "Will you give us che opportuney 
to prove our case? “The coupon f for your 
Sonvenience—eo prevent. your forpecing 
Won't you ws i pense? 


10 SHAVES FREE 


nd» can of Palmolive Afr Shaving Tale 
Sey snr you same ed lee sd mil 

‘BIS, Plmhesyor aw Ses Chea, oe 
dre of Wicd ae Palen, Mi 
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You Can How to Do Trick Whittling 


afford this 
Biq Leaque 


SOCKET 
WRENCH 


‘OU don't need to 
wtthe Bother Ea 


high quality that the coun- 


try'sbest mechaniesdemand. 


Buy the Apeo Mossbere 
‘Tote Box and its finely made 
equipment in three “easy 
tigen first the handsome 
Convenient carrying case and 
few Momberg wrenches 
hen two more groups of ad~ 
onal sockets, handles and 
braces to complete the kit. 


[BF you are looking, for 
sant surprise, sendl in the 
Coupon below and we will tell 
You how easily you may own 
This Miz League Wren 


Set. 


“Without cost or abligntion to me, tell me 
‘ne 


SM'aboue tne Fate 


Name 
Addeeon 


APCO MOSSBERG 
CORPORATION 
300 LAMB STREET 
ATTLEBORO, MASS. 


By 
| OLYMPIC JONES | 


Fig. 1, Whiting fans of lacelike dintineme 
[ithe hobby of Gr Me Ward, of Retail, Wash 


VERYONE who has seen ornate 
‘and delicate fans whittled from a 
single wood, like those 
istrated in Fig. and 2, bas wondered 

Ww the work was done. They 
Be'the result of almoet mlcstulous sil 
and patience. Asa matter of fact, anyone 
‘who is reasonably handy with a pocket- 
Knife ean make ther. The process is 
really simple, and the size and variety of 
possible designs are limited only by the 
imagination of the whittler, 

Select a pice of wood with straight, 
smooth grain, preferably cedar or 
Split or saw a block from 19 t0.%¢ i. 
thick and as long as you wish the fan to 
he. ‘The width will depend upon how 
amany ibs the fami to have. 


grooves 


A, Fig. 3. These grooves 
an be varied as desired: they define the 
shape of the individual ribs when the 
latter are spread out fanlike. Also shape 
the handle in any way desired, but leave 
a strip the width of the block where the 


i 
\ 


Fig, 2. Example 
=m ie 


above this handle block cut th 
Com hath side 

‘of the wood is fron I U 
where the twisting ty to take place 

‘When the block hasbeen shaped, boi it 
im water for thirty minutes. ‘Then split 
the soft wood down to the handle 40 a8 to 
make as many ribs as possible, but take 
care to,have them al ofthe sane thick 
ness. Spread the ribs apart fan shape, 
ving them a half twist, and place then 
Under pressure until dry. 

Select ribbons to harmonize with the 
‘wood and thread them in and out of the 
openings D, Fig. 3. ‘The number of 

ribbons used depends upon the way the 
=< my of Fig rl make ear 

‘asa study ol will make clear 

‘Toe fare iluetratel are the wosk af 

G.M. Ward, of Retsil, Wash, 


Snap Fasteners Make Neat 
Ship Model Deadeyes 


HIF model 

ilders usu- 
ally find the task 
of making dea 
eyes irksome 
the extreme, bu 
they can save 
themselves — thi 
work if they are 
willing to use dress 
snap fasteners ine 
stead. Fasteners 
of the type its: 
trated are a 
Sabsttate. hey 
can be obtained at 
any’ five-and-ten- 
cent store, notions 
store, or’ general 
mail order house. 
‘The sizes range 
from about % to 
Jain. in diameter, 
T found the 34-in. size (marked No. 000) 

‘on my model of the Santa 

\LrRED PELE. 


Pat se or 


‘Wares fastening the strips of wood called 
“channels” to the hull of a ship model, a 
perfect fit can be obtained by placing & 
piece of fine sandpaper, gritty side out. 
between the hull and the channel and 
rubbing the channel back and forth, 
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Dust Plugs for Chucks 


and Faceplates 


JN SHOPS where lathe chucks and face 
plates are kept on the floor when not 
in use, they collect dirt and grit in the 
threaded holes. In time the threads 
become iqummed up and. sere on the 
spindle with too much resistance. Oper- 
ators are sometimes careless about clean- 
ing the threads out, especially if they 
are hurrying on piace work. Cleaning the 
tired hake fe x monn Job ray, 
Consequently, many chucks are 

manently damaged 
and always cause 
more or less 
trouble and loss of 


‘This difficulty 
can be overcome 
by using plug 
like the one illus 
trated. It is made 
‘of cast iron and 
has two. threads 
near the shoulder 
that it can be quickly removed or | 
werted. Four or more holes are drilled 
rough the body ahead of the threads | 
ul spaced to correspond with the pitch 
of the thread. Bits of waste or wicking 
fare tucked in these holes when it is 
desired to clean the thread. 
the plug is drilled for a 
de from a piece of 
cold rolled steel or drill rod. 
plug is kept in the hub of 
and faceplate when 
use, it will keep out all dirt an 
the threads will remai 
Tt takes considerably less time to put one 
of these plugs in the hole than it does to | 
clean the threads by any ordinary method. 


‘The plug protectsand 
‘deena "the thread 


Scrap Parts Converted into | 
Spray Gun for Painting | 
HE accompanying i 
practical 


from an old blowtorch and « regulating | 
valve bracket fro 

a serap hi 

tor. ‘The air is 


carried into the 
head through the 
feed glass dai 


only turned part | 
it was secured by the original 
t. For a sinall homemade 
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Youd have to 
buy 1000 used cars 


to learn what this 
FREE BOOK tells a 


Mail coupon below 
for your copy! 


JNOw forthe first time you can get 
without cost a used car buyer's 
guide, written by experts who buy 
thousands of cars for resale. In 32 
interesting pages and 19 pictures 
these men show you how to get the | 
most for every dollar. This ree book, 
“How to Judge a Used Car,” has 
enabled 137,000 motorists to 
save time and money through 
the trade information it reveals. 
All you have to do is to sign 
‘and mail the coupon — it is 


L 


Pledge to the Publie 
on Used Car Sales 


yours for the asking. 1 Brerymedcarisconapicusly marked witty 
rice lnplain iguresaod tha price, jst an 
“How to Judge a Used Car” Price of our new ear rghly mai 
tells you how to judge the con- 


2. All Studchaker automobiles which are sold 

a CERTIFIED CARS have been properly 
‘reconditioned, and carry a 30ay guarantee 
for replacement of defective part and fee 
service on adjustments, 


dition of a car, how to learn 
when any car was built, what 
speedometers tell, what code 
prices mean, explains how the 
famous Studebaker Pledge as- 
sures you safety and satisfac- 
tion — permitting full $ days 


Every purchaser of a wed car may drive it 
foe five days and then, if no satis for any 
reason, tur it back and apply the money 
‘ala a credit on the purchase of any 

far in stock~new or used, (It 

that che ear has not been damaged in the 
scantioe.) 


A 2c stamp will bring you 
facts that may easily save you 
$200! Send the coupon today! 


Where this Pledge is displayed by Studebaker 
dealers, you cam buy a used car safely. 


> | [rus srupmeaxen Conronsriow oF AMERICA, 
WieSan 
"Beye We Se South en, ad 


| Pleqe gend me my copy of your valuable free booklet, “How to Judge a Used 
Car.” 


Un 


State 


STUDEBAKER. 


The Great Independent———_— 
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Tage %e 


that brush 


Give your 
face a treat 


Every Mollé 
have a Facial 


MOUE| 


a 


To make the stand, two sections lke that shown in the 
Inometrie drawing are nailed together. ‘These are placed 
‘Sin apart, back to back; then the top, bottom, feet, sod 
‘minor parts are added. Only sme butt Jol are wed. 


Modernistic Furniture 


(Continued from page 52 


shelves of this section, which are 3¢ 
by 188¢ by 20 in. shouldbe planed 
together respectively to their lengths and 
widths. Ifa rabbet plane is available, 
the sides should be rabbeted on their 

wr edges to receive the back, as this 

‘kes a neater job. The rabbeting. of 
course, should “be done before the 
‘aseembling. The doors and back should 
be made from plywood if possible, ax it 
is to handle and does not warp 
‘or shrink. Each door should be fitted 


which is constructed 
hhas four dowels 
glued into the lower ends of the side- 
jeces. Corresponding holes should be 
located and bored in the top piece of the 
Tower section, so that the upper section 
may be placed firmly on the lower sect 
‘yet be easily removed. 
As to the manner in which these pieces 


MOLLE. | are finished, it will depend mainly upon 


the kind of wood used in their construc- 
tion. If this has been selected especially 
for its beautiful grain, it may be stained 
and varnished ‘or coated with clear 
brushing lacquer oF shellac s0 as to give 
ita high polish. In addition, it may be 
decorated with ivory. celluloid, or ebony 
inlays, or with gold and silver leaf or 
bbronzing powders 

For the less skilled workman, itis sug- 
gested that the pieces be finished with 


pros 


Modern designers often paint or lacquer 
all the outside surfaces one solid color, 
and the inside compartments a brilliant 
contrasting color. The edges of both 
varnished and colored pieces are often 
fined in blac, silver or gold, “The 

he colors used bj 


cn, ent, 
green, gold 
the recent develop 
nishes, spray guns, 


ing, methods and 

the  decorati 
should be an easy matier for any care- 
ful and observing amateur. 


Do not overlook the fact that you 
obtain a. blueprint containing 

drawings of both the stand a 
hookease, as well ax a completely item= 
ized cuttinglist, by sending for POrULAR | 
SGENCE MONTHLY Blueprint No. 88 (sce 

page 102). Other modernistic designs 


are being prepared by Mr. Hjorth in col 
Inboration with William H.  Varnum, 
Associate Professor of Applied Arts, 


University of Wisconsin, and these will 
be published in forthcoming ines. 
Among the pieces are lamps, smoking 
stands, folding sereens, book ends, and 
an unusual and very smart and decora~ 
tive sewing cabinet. 
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the sap of a number of different trees and 
shrubs, ‘To render it fit for use it must be 
vulcanized, which makes it more elastic. 
If itis further processed it becomes hard 
rubber. 

Few solvents for rubber are known. 
‘The weaker acids and alkalies donot 
affect it, and only a small part is soluble 
in alcohol and ether. It swells in ether 
and in the essential oils, Carbon bi- 
‘sulphide is the most common solvent, and 


itis easily soluble in chloroform and also 
in benzine and turpentine upon being 
heated. 


Rubber cement, which may be obtained 


Le {x 
fm 


eee eer er asoy arent one into the all-round line of 
cent stores, is a useful adhesive in the COUNTERS For ALL INDUSTRIES 


WO companies with a single purpose— 
joined to serve that purpose in a larger 
way. Two specialized lines of Production 
Counters welded into one—for better service 


Placing bite of crude eubber in carbon bi to a broadening field. The VEEDER MANU- 

pe eer eer FACTURING COMPANY of Hartford, Conn., 
home. Itean be used for mounting photo- g 
trans pers fall in the and the ROOT COMPANY of Bristol, Conn., 
cement ix spread over the entire i je 
ee enseeepnlnbrprdegnte unite to offer precisely the Counter for every 
fey to sia the formation, of = i machine-application, known or needed. And 
bles, ‘The surplus cement is wiped of 5 2 
and a cits Placed on the picture we cordially extend to you the combined ex- 
fr at my ate inf perience of VEEDER-ROOT in fitting Counters 
the prints or pictures will lie absolute ae pie is 
tat and thee mount ‘vil not ahow any ba Naga geen goals, in invention, engi 
tendency to rol. peeciig’oe Thanktackattiig: 

"A patching outfit containiag rebber a = e- 
cements such as those used for repairi 
Inner tes can alo be used to repait 

ubbers, rubber boots, and other articles 
ot rubber, Also Speed Counters, Hand Tallys; Cyclom- 
sigpeiter” drawings easly with the oid eters for Bicycles, Hub Odometers for 
R rubber comment ‘The Gree used Motor Trucks. VEEDER-ROOT products 

for covering the spots on the drawin re . 
eeovh heehee. iaaaeets ‘count everything on earth."” Let us send 


ties eek te Bae F 
‘spattering can be done by using a stiff 

fete oy fede by wo 
tn igi 
parts have been shaded sufficiently and 
eee ree 
pal ga be cre ak rl ce QOL /LLOQ Tincorrorarce 
ee en are 

‘move the yellowish-brown film of rubber ae mu 
from the drawing, simply rub it gently 
with the fingers, It will peel off. 


ature on the lines that interest you. 


An 


attic den 
for the boys 


Cool in summer, warm 
in winter and easily 
constructed with Celotex 


NOW 225,28 2 your tee 
space intoa comfortable extra 
foom for the maid or chauffeur, 


for Dad o¢ a den for the boys. 
You an damp and uninviting 
‘basements into cheerful recreation rooms. 


‘You can convert open porches into sun 
porches, able the year round. 

Celotex makes these home improve- 
‘ments possible. Tt comes in big strong 
boards; easily, quickly applied, at low cost. 

Simple Construction 
‘With a hammer, nails and saw you can 
build these rooms yourself. For Celotex 
is lightand easy tohandle. The boards are 
‘without grin, hence will not crack or split. 

‘And Celotex iniulates—stops heat, cold 
‘and dampness. Tt makes rooms warm ia 
winter and cool in summer. Itis the only 
insulation made from case fibres...it 
combines lightness with great bracing 
strength. 

All reliable lumber dealers can supply 
Celoes. Flin and il he coupon ead 
we wi FREE, ewointeresting, 
Iscated books. The Celotex Company, 
‘Chicago, IIL In Canada: Alexander Murray 
& Co, Led, Montreal 


Presse end me “heated bootlee 
ay se “calor wronad the Bowe 


POPULAR SCIENCE MONTHLY Avauat, 128 


How to Turn Ornamental 
Legs for a Footstool 


AVING mastered the wood turning 


any slightly broken-off corners can be 
ay_ slightly 


seller shoal catieahs = tase foc geod After alias cet with the ere cist oat 
‘design by studying the characteristics of down to the sane depth with the parting 
the different historical periods and com- tool. "Then repeat the process until the 


tool is in contact with the wood 
at all points. Round off the rest of the 
piece with a gouge and finish to the 
proper diameter as described in previous 
articles. 


paring modern creations with authentic 


inish the square cut with the skew 
chisel, as shown in Fig. 8. If by accident 
the scuare corners should be iraken oft 
beyond repair, turn this part of the stoc 
down to form a round tenon 3 in. in 
diameter and 1 in, long, Blocks 134 in, 
‘square and 14¢ in, long then may be eut, « 
44-in. hole 1 in. deep bored in the center 
‘of one end of each, and the turned legs 
afterwards glued to them. 


= i i ‘same length. 
outside faces of the legs 
rails and set a marking gage to 


) and 

seeaaessseng 1 Bs | Sale trwegh in cna of eo 

) er t 7 9) a 1e center el 
a rene | of each rail, and corresponding lines 
LoS (two) on each leg, holding the block 


of the marking gnge against the out- 


side faces of (Canfinued on page 96) 
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Wood Turning 


(Continued from page 98) 


‘% 
z 
: 
i 
L 
t 
iH 


i 


? 
i 
E 
ri 
il 
be 
=f 
Far 


ors lee: 
lac 


rails may'be glued together 
cither two ends or two sides frst and let the 
ilu set, rather than attempt to glue the whole 
toa together wt once, 

‘The atool may be upholstered very easily as 
follows: Smooth off any little unevenness from 
the joints, nail a piece of !4-in. plywood to the 
top, and plane it flush with Ue sides of the 
stool. Plane © bevel on the plywood top on 
all four sides and tack a piece of webbing or 
burlap about 3 in. wide tort so Uhat the tacks 
are driven into the venter of the bevel and the 
burlap hangs over the sides of the sto 


uy 114 fb. of fine tow (roman upholatererand 
form it into an even roll bg in. in diameter. 
Place it on the bevel and fold the burlap over 


it, tacking the burlap to the plywood top so 
UUiat'a hard roll is formed all around the top 
ofthe ook : 

1 layer of tow evenly over the top of 
the stool, picking oF separating it well so that 
it becomes light and fully. Stretch a piece of 

lin over the tow and tack it to the sides of 
ails near the lower edge. Drive the tacks 
‘part. way into the wood, Tyecause the 
‘muust-be restretched several times and 
jw- manipulated until the seat is smooth. 
Hair is a better material to use for this pur 
pose than tow, but more expensive. A layer 
‘OC hair o moxs on top of the tow will improve 
the seat. 
‘After the muslin has 
iis covered wit 


tacked, "The gs ae trimmed with « 

‘or “gimp” made of the same material or 

it ready-made to match. This is nailed 
with upholsterers’ fancy nails 

1 logs should be stained and finished be- 

{ore the covering is tacked in pluce. 


‘This is the fifth in a series of articles 
on wood tueing by Herman Hjorth, 
hor of “Reproduction of Antique 


POPULAR SCIENCE MONTHLY 


ATKINS 
sTEEL SAWS 
SAVINGS 
SAWING 


HIS special Saw Steel,found 
ily in Atkins Saws, guar~ 
antecs added years of use 


makes your saw hold its cut 
ting edge 


Note the wide ofge of 


cles testify to the re- 
licf from strain of this different 
saw handle. Another exclusive 
Arkins feature! At- 
kins Saws are also 
made with old-style 
handles. 


° 
“A Perfect 
Saw for 
EVERY 
Purpose” 


TKINS makes ““A Per- 

fect Saw for Every 
Purpose."". No matter 
what you saw—wood, 
metal, bone, stone or any 
material—you'll find a 
better saw with the AT- 
KINS name as insurance 
of added quality and 
value. You'll find savings 
in Atkins Saws—NOW— 
At YOUR Hardware 
Dealer's. 


Valuable Saw 
Booklets FREE 


Ask for our FREE books, “The 
Saw in the Home” has sugecs- 
tions for many useful articles 
you can make, "Saw Sense" 
tells about saws and their care. 
Just send us your name and 
‘address on coupon below. 


E. C. ATKINS & CO. Est. 1857 


428 S. Ills. St., Indianapolis, Ind. 
‘rate saa er ners Cac ews 


‘Froweta, Machine Katen, Grind 


“og Wheel and Fle 


Please send your free booklets ‘Saw 
Sense” and "Saws in the Home” to— 
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itis 


years Champion has led in 


fupply. This fasulator fe special- 
i ‘withaeand the 


jeer lagordes 
Sree 
esl pitting and buraiog. 


For these reasons you can 


% 
at station No. 6 

‘The remaining fuselage diagonals between 
stations Nex. T and 2 Nos. 2 and 3, and Nos. 3 
land 4 should be installed. They area scant ¥y 


‘the ends of each spar cut a sit in 
gin. face Sf in. long and in. wide 


How to Make a Bremen Model 


‘ception of 10 percent at the nose, where it 
for aan sil in ail ave onl 
fi. in our which are @ i, 
‘Thewing rib ae sow fal i om tea 
at you 
Riererted ly knoviog 
Tow to lay them out it 
cae it were necema 
to-do wo. On the 
ew the No. 3 
in deep at ‘ 


rectangle. On the ti 
view the front spar fs 


spark pluy it and ‘The Bremen taking off, It leaves the located 34 in, from the 
that is why today it is ac- (Bound ser 84. ron as cimbe rapidly, Feadling edge. "TLcate 
ad te bee tits ft it on the 
plogand ovcells : ss srentires! er tiniebaeaued Peres ae 
the world two to one, Today, | horisstally and ests outward iin: When with dot on the lower lin. ‘he highest part 

ever before, Oi the curve is back ftom the lending edge 65 
‘Champion leadership stands Deron of theca iv eng Tat ie 
on hg ins 
For Champion is of com. | through the hub. ‘They are made of manila lot. The lower line of the 
Pression tebe conserueton, witha | drawing paper. Cut out circles of paper and curve is lat from the front spar to the rear end 
new solid copy ‘seal. Its | make flat cones, cementing the joints. Double of the rib, but it turns up at the nove }4 in., so 
fnedlaeoe ta xe cea at | the cones for cach she of each wheel for focate a dat forthe leading ede of the curve 
togalaree Je of aileevanite © rare | tregth, Comest ml opperwatberntgeach Look tthe cure chown thee view of he 
olperal of which Champion con; | Sve imide to form a tab bearing. ‘These wing stsbe; then pleats shape mihi the 


Tectangle, being sure the lines tenvel through 
the dots” It sounds hard, but after few pra 
toe dea 

Now from 


5 ‘two so you 
‘have a very sharp-pointed triangular piece to 


feat with. Cut out the ribs and spar holes 


‘the spar end. Just a touch 
‘around the spar holes is all tht 
‘on these ribs. 


i} 
F 
I 
ul 
: 
I 


A SMALLER, SMARTER 


ND HUSKIER... ELGIN 


tae [ ¥7W ELGIN 
eqionnaire- 


HE LEGIONNAIRE volunteers . . . for 
active service. 

Ready to do 36 holes of golf with you and 
never miss a tick. Ready to take the shock 
of a muskie’s strike . . and like it, But so 
smart and modern in design it correctly com- 
panions your white starched cuff when 
you're in dinner clothes. 


Hardly larger than a quarter, this new 
rictN. All the bulk stripped away. Slender, 
compact, sinewy as a fast roadster or a 
fighting plane. 

And like a four-piece golf suit, it doubles 
admirably in business and sports. In camp 
orconference,drawing room or trout stream, 
your LEGIONNAIRE blends with its back- 
ground like the gentleman’s watch that it is, 


RaiseD numerals flash the time cleanly and 
clearly .. .in darkness, too, if you wish the 
luminons dial. And if you do forget to wind 
it you'll still make your train . . . it runs 
40 to 42 hours. Four models to choose 
from at $19 to $27. 
great yolume of business have brought these 
remarkable prices. 


ciency and 


DON'T FOOL | 
YOURSELF 


Before i meeting others- 


Common decency demands that 
you rid yourself of halitosis. 


It is impossible to tell when you 
have halitosis. It doesn’t announce 
itself to you. But it does to others. 
And that offends. 

Don't take the chance. Before 
any appointment where you wish to 
appear at your best, use Listerine, 
which checks halitosis instantly. 

Use it systematically 
every morning and 
night, and between 
times—especially be- 
fore meeting others. It 
puts you on the polite 
—and popular—side. 


LISTERINE 


The safe antiseptic 


READ THE FACTS 
Y5 had halitosis 
68 hairdressers state that about 
every third woman, many of 


play safe ! 


Listerine is so powerful a deodorant 
that it removes even the odors of 
onion and fish. Naturally it makes 
short work of milder, but more of- 
fensive, odors arising in the mouth. 

You owe it to yourself—and your 
associates—to keep your breath be- 
yond suspicion. And Listerine is 
your best aid in this 
matter. Lambert Phar- 
macal Company, St. 
Louis, Mo., U. S. A. 


Have you tried 
the new Listerine 
Shaving Cream? 


Cools your skin while you shave 
and keeps it cool afterward. An 
outstandingsbavingcreaminevery 
respect. 
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HowtoMakea Bremen Model 


‘They are cementest into notches in the sib 
sat, ee do mot continue trou the 
iselage. Be’ sure to install the wing’ stubs 
accurately and make the ribs carefully. You 
now have the fuselage frame complete with 
tring stubs, wheels, underearige, bulkheads, 
‘ail skid. ‘To check your work, the whole 
fwembly” produced 0 far should weigh not 
Over three quarters of an ounce 
or the two wing panel frames, eat the ribs 
accurately fom a thik bal. The wing 
‘pats re white pine 13 in-long. They are 
Mi'by ah in-at the fnner end and taper to 8 
icant by fn atthe ln Th ner ena 
Sf the spars ae angled so they will ft up Mush 
withthe wing stub mars when the pane inset 
AU the proper tihedral The tip of the panel 
willbe gin higher than the wing stub. ‘Drill 
Sr force « brn in the inner ens of the spars to 
take hole for the wing pins after reinforcing 
the outside of the spar with afew wraps of si 
thread and cement 


SEMBLE the wing by sliding the ribs in 
place on the spars. ‘The ribs are spaced 2 

in. apart. ‘There are 7 of them. ‘The inner rib is 

ising “Be tp ib of Nos 48 i 


Syhiyeat rt 
se er te 
alias Sd Sas 
Sees 

plore eee rae 
Pans sei then taal the wlag eigiee, ‘The 
‘edges are bamboo, a scant yy by 4 in., and are 


‘THIS CHEST CONTAINS: 


pea ea 
ee shy Det iter Ser Do sh td 
fant at ERS te er malonae tea oat a 
ae et al cere 
aan een eth 


eal wing or sab An Electric Tool Chest for drilling holes in. metal, fibre or 


rely of baron. ‘The san is 1 wood, also for light grinding, buffing or sanding. The Bench 

god ib 74 Oe Te eben Ee Stand, which ie = part of the equi pment, can be screwed to 
fom the ine elge. ‘There are four tbe. your work-bench and, by means of a thumb-screw, the Elec- 
ach rb has an upper and lowee piece of barn tric Drill may be quickly fastened to the Bench Stand so that 
too); hy grin Theresa center comprenion | grinding, Buffing and Sanding ions ca fo 
fer oe ia sno fy nm Total dy ote a 
ihe rib. 11 in, om euch she of the center: the 
‘ther ribs fo 234 in from the ends. The edging Write for information regarding our No. 4 Electric Tool Chest, a larger 
ih ‘Align the stabs ‘and more complete outfit ai a slightly higher price. 
ince, being 


aaa aieaactinnens we 
Tesi reg ie BLACK &? DECKER 
ide rt te | gag aes an Re acan 


HE2's bamboo saat gy tn'oq- Ateede the : ad cl 
Tern the se mito the sai, 

aisuly premeving i shape 

"To given trie Junkers appearance, the mod | (( 


el rndt lave e rotator eed wots eovliog 
radiate erm of bale wood, Gut tw 
36 by ‘Cement these 
resides eh ‘the fuselage nose 
hen et the tp pn of als "The 
Meee deer eer ieord NI OT 
setiate with reall poper. Tein away the SS 
eur perso hemoiorsickeam isis | Sport Bodies for Fords [aoe 
Se FACTORY Prices! 


TT 

ott 

fee ane #2$39,50 

Dotan the beers Fae Boe 
"rma a ite ae hy Hy 1 gigseocede 

a Makes 


SPORT FACTORIES, Aurora, Illinois 
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NO DIFFERENCE OF 


OPINION 


When Supremacy 
Is so Outstanding 


STAR HACK SAW BLADES | 


‘The increasing preference 
for Star Blades today proves 
conclusively that there is no 
difference of opinion amonj 
ania, nto the Hack 
lade that will do their 


STAR HACK SAW BLADES 
are the only choice of expe- 
rienced metal workers and 
skilled mechanics. They 
know their true value on 
tough cutting jobs. 


STAR BLADES have gained 
‘their prestige by reliable and 
dependable performance for 
over a half century. 


Let us send you free samples. 


Clemson Brothers, Inc. 
Middletown, N. Y. 
MAKERS SINCE 1883 


Star Hack SAWS 


| the struts from the: 
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How to Make a Bremen Model 


oropeller hanger of in, diameter piano 
‘tire. Bend a tight loop in the wire just large 
Saoogh for the propeller halt, then. bead 
the wires rearward and upward 34 im, then 
patallel to the motor stick; in. Here itis 
found and cemented aly te tbe motor stick. 
Run the thread binding back another 4 ia, 
behind the hanger so the front clip will grip the 
binding and keep the motor sti from siding 
back and forth tm the fusclage. Make a reat 
Sopa ahown ad itd and cent iin plan 
iremen bas. uetal propelier atu to rep- 

root its tape the mael fa totic 
{ype propeller. Mark out the blank as shown 
‘ilueprints on a sult block of white pte 
‘he blank oatlne exp be cut wi a ae or 
ito 
‘ite "3 AF sein concave and 
"The hlavde's cross sec- 
tion should roca "a wing curve. After the 
‘completed, round the tips 


etal 

au Piney crt aes 
ew oft 

{tall they are smooth, and balance the pro- 

Deller careful mK wl ot sforate when 


vey 
fei i banana oi You may 
fio we Japanese tistue paper or Chis sie 
For covering with rce paper or Uasue tick the 
covering on's section a ime with banana ol 
“dope with one ceat of banana ol For on: 
fring with Chiow sil, stick the covering on with 
Simlane irate dpe and dpe with oe coat 
‘titrate dape died with three o four parts 
St tecooes Tis roe oper in erverisg te 
Writer wae ani recommends. All Uhese mate: 
‘als aswellasrubber, bimboo, special cement, 
ses" may he purchased from msl airplane 
supply houses. 


wing panel are cover on both sex 


Topen #9 that the motor stick can he reached. 
‘The upper horizontal bay of the fasclaze he- 
threes atatioas Nox. $ and 4 is covered. with 
‘Rlassine to represent the cabin window. Cover 
{the top side of the stabilizer and one side of the 
dened cat wth Baga Ue oat the 
for the other side before sticking i 
place. In this way one can keep the covering 
Sepfaces from ticking together eroagh the 
‘hia pat 
‘After the covering is completed, cement the 
stabilizer to the fuselage and then cement the 
Fer les Be sre they are aligned 
“The shack absorber housings on the under- 
carriage are made of manila paper cement 
Place. They are 1 in. long and 5 
Sightly peaked at the top. They go 
fuselage. 


‘heels and front end of 


The 


idee 
the motor stick may be fer ante 
trode etred ssn te 

lfttraions and on the blarprints 
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| Blueprints to Aid You 
| in Building Planes 
| AB BU te cae of ship modes, Porn 


Semmes Mowrniy wae the frst to 
realise te need for losing simplified bide- 


taep carly to the 


that the finished mote 


iniight. Ifthe model 
‘you ean alter it somewhat by shortening 6 
‘reasing the length of the motor stick, 


“To fy the model, pres the motor stick in 
place a0 it projects about 14 in. in front of the 
radiator. Engage the rear clip by inserting the | 
Tocetinger throagh the window, holding. the 
tirumb on vertical strut No. 6. “hen, with the 
‘humb 0 t of the radiator, press Uh front 
uit the lp with the fori. The stick 
‘rill go into place with a businesslike snap. he 
frre the wing pine lant up at the correct ange, 


{ett tint sng pes a prt 
ter gen 
“Tie 
where ie ite winds It skew 
ie the 


tie anda half times its normal length. Teen 
bbe wound ssnoothiy Usis way’ front 30 to S40 


iy ie aah 
power, Tost i 
ooth rface where team havea ram of thre | 
oe bo 

The complete sirplane should wrish @ | 


DR those who want to try a more difficult 

‘model, thelitle ship eat he made much light. 
erhy using balsa wood! where the design eallsfor 
‘whitepine. Tales wood js very soft and icasly | 
Aamagel while working on it, 0 you unust be 
‘very careful and accurate. 

“Make the now of the fuselage 1 in, longer 
and shave all the parts of ‘the stabilizer and 
rudder a litle thinner. “Make the propeller 
fab in. wider when viewed from the front 
Mabe the motor stick iH hy ah in. Matte 
spar in, licker. And, of 

Sees wel seen the sib wort be $y 
Rie theongaests roced te eeeeraen | 
the same as with white pine.. The halsa model 
‘will dy om less rubber. It will be considerably 
‘more dificult to produce, but if you area goo! 
‘woriaman the fine fying results are well worth | 
the extra work. | 
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Hints for the 
Outdoor Man 


bottom and ran through them a couple of stiff 
wires. ‘The ple tin rested. conveniently om 
These and the whole contraption was pro 
dora ted otlartiond pat toes eke 
| Wt Suse sopticad tee tem vine tok 
{iis addition, the oven di service over many 
camp fire as well indry al stoves 


ELIGH onthe lab’ dagpte Lo twirl 
his big bladed double paddle in shimmer 
dren A quer place for 8 pedir, but ig 
ew there ie as al, aya bake 
ing the nas of swirling 
s,s» you probably have quewed, i litle 
wooten Eskimo, seated in wooden Kayak, 
adile (Figs. 1 and, page #2). 
Hie serves as weather vane and orname 
it'you have made model boats the skaping 
of hin kaya from a piece of white pine ot 
dar by #in, willbe an easy matter. Combe 
‘and ‘cockpit are merely an oval piece of 
Min, materal glued fast to the deck 
hole large enough to receive loosely the 
bead a a epenny tail fred in the eater 
ofthe cockpit and nearly through i: from t 
center of this ole smaller hole to 
the brass tube with which it must be bused 
‘Thrust through Use tube, the nail furnishes m 
pivot on which the kayak spins easily 
Tg bimuel carved sad a saw cut ix made in 
has anlar tak the bron o tn 
Piece Holding Uhe paddles. His armas may 
Whitued separately, or may be a one-piece 
{xtension from the boy, tapering atthe hands 
to the width of the brass or tin. "This bit of 
metal in shown in Fig: 1, as is the bent. wire 
wi the two parts ofthe paddle 
mpaled. It is best to whittle the 
ia, diameter, work the wi 
Ite the end for $4 or 1 in. and then cut 
sad the handle ois Gal sine—soenewhat leat 
than HE in. at the lange end wnd smaller 
there it flattens and brondens to. meet the 
Biede. "The blades are ext from Brstl board, 
fiber, or the like and are glued to the outer 
tnd ofthe pale handles. 
Sct the atembled suivel inthe slotted arms, 
insert api of dob pointe br the 
Coc, eo an eat of he pit 
liler in pace 
i ie tows apenas bow 
to adjust the pads, and while your canoe- 
tan may pale comely a the Best ate, 
tre may’ paddle backward furiously, oe refuse 
Altogether, However, the paddle hanes have 
tot yet been vcd to the wie aud exn be 
roel with the fingers angle of 45 degrees 
tives bostresulte—untl fg is doing his stall 
Fare good 
'A simpler way to carry out this scheme isto 
xa was ro ew of ite 
pine im profile only. ound: the fy 
Doin tht end of the cas i ae 
winds are likely to ye encour 
tered woul be well to place the prt atthe 
forward end of the cockpit instead of in the 
fact cuter and to lengthen the rear hall of 
the eanoe an inch oso, thus steadying the craft 


How to Cement Rain Pipes 


HERE «palvsiel or copper dowrpoat 
Wires rat pase cant tte ux eet 


‘ater to Hood out during heavy’ rains. Such « 
filler may be mixed from any sharp sand (r= 
screen torpedo) and Portland coment. One 
‘cement to two parts of sand isa strong 
Cah tar Hi ei toes the i 
tnd the sewer tile is 
{ollkup nerapaper sri the pe fil the 
hole and prevent the cement from dropping 
dlown and Eling wp the tile-—F. N. V. 
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SOUTH BEND LATHES 


ase: Noy Mods Precilon Tot Room Lathe with #355 


Change Gear Chat Gear 
$270. 
$335. 

[ia Quck Giana Gar 
Mote tren fate" = BOS Se 


Easy Payment Plan— 10 Months to Pay 

Sell dows paysiect, belanes fo 10 soa! monthly 
payments, or you can purchase through your nearest 
machinery dealer. 

FREE — Catalog No. 89A 
describing 210 sizes and types of NEW MODEL 
South Bend Lathes. Check squares below, indicating 
lathes in which you are interested. 


| G9" Junior Lathe New General Catalog 


| O11" Lathe 
013" Lathe i 
016" Lathe price 28¢ 
O18" Lathe 0 Brake Drum Lathe Circular 


SOUTH BEND LATHE WORKS 
‘Main Office ond Werks 
‘Handi a Bre Drom eerk withe 849 E. Madison St., South Bend, Ind., U.S.A. 
‘Set omering Ure rm $475 New York City: J. E. Beggs Co., 183 Centre Street 
Caren maine eter ies regi 


FPP 


i 

f 

i 
tt 
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Lt, A. R. McCracken, U. S. N., Describes an Easy Way to Make 


Sails for Ship Models 


Linen Tracing Cloth Is Used —Its Natural 
Curl Gives a Picturesque, Wind-Blown Effect 


August, 1928 


WO questions are of vital interest 
to everyone who admires shi 
models and wishes to. build thea, 

Ona i wit se to main the modal. A 

requires considerable space 
ee Tuting well as for display, yet 

‘small models generally have minute and 

complicated details which make their 

ion much more difficult. ‘The 
int is whether to give the model 

Yfodel plans often omit sails on 


sails, 
junt of the problem of rigging them. 
but the ‘average builder ail 


prefer to create, if he could, something 
that has the tang ofthe sen. and the grace 


ic 


oe ‘del of “Olt 
star Dill Rose ine pte oak appeared 


originally in PorutaK Seumxce Moxa 
‘The model, however, was made half size; 
it has a 10-in, hull and is only 12 in. tall. 
‘The small sise and the method of 
the sails made it possible to eliminate 
many details, the absence of which in 
fa large model without sails would be 
‘conspicuous, 

By this elimination a sketch model and 
not a scale model is produced. 

photographs will enable the reader to 
Tal it the result isto him sufficiently sea- 
doing in spirit or whether his knowledge 
Of detail and his instinets of completeness 
are offended. If he is a professional 
craftsman with a mastery of nautical de- 
tail, the latter is likely to be his opinion, 
but if he makes things for the pleasure of 
creating and wants to build a creditable 
model without spending months on de- 


tails that are often unappreciated, he will 
be interested in this method king 
and rigging sails. ‘The method can be 
sed for any square-igeed ship up to 15 
in, tall with trim, clean results and greatly 
reduced labor. 

While the masts may be stepped 


the shrouds and backsta 
rigge fore-and-alt 
slays betwee masts 
‘cannot he completely rigsed 
until after the sails are 
hoisted, but one end of 
them may be made f 


while there is plenty of 
workin ge 


‘A motel of the frigate Constitution; it has 
rt'16 in tong. bony 12 in tal 


12 model that does not carry sails. ‘The 

-and-aft stays from mast to mast 
originate at or just beneath a doubled 
section of mast and run between the yard 


‘arm and the lower edge of the sail just 
above that 
‘The widl 4 in, less than 


the length of its yardarm. “The vertical 
dimension is greater than the actual ds- 
tance between yardarms to allow for 
bellying, and the extra allowance is 1 
in. for each 1 in. of distance between the 
vert. Yontoc whieh oe 18 i. 
apart, for example, will carry a 21¢in. 
SU Lincs 0 CD, EP, GH nd [7 are, 
therefore, drawn so that each 


ein, 
than the roa eee yards, 
distances AC, CE, EG, GI and 1K depend 


the allowance for fullness, as ex- 


Wien thr face Lev ete Ill dowa 
‘ona center line, draw the edges of the 
sails as shown and mark the segments 
which are to be cut out. Each segment 


sail, ‘ight of = 
‘Seeat on the cuter fine isthe sainy a th 


extra amount allowed for fullness. 
‘When the design is completed, all the 

ssails for one mast are made in one piece 

from draftsman's (Continued on pope 101 


siamese POPULAR SCIENCE MONTHLY wt 
Ship Model Sails |A COMPLETE WOODWORKING 
SHOP FOR $89.00 


tracing cloth that has been rolled up tightly and 
thas acquired considerable curl. -Thumbe-tack 
itover the drawing with the inside of the roll 
down. ‘Trace the sails lightly in. penell and 
‘draw light vertical pencil lines about. in 
‘apart on all of them to simulate seams, 

With a needle, punch holes as indicated, 
fone at the side of each sail even with its top 
fsige and a second hole not more than [4 in. 
beneath it. “After the holes are punched, re- 
move the tracing cloth, cut the outline ‘and 
the segments with manicure scisors. and 
crease the remaining ends of lines CD, EF, Gi 
‘and J in Uhe opposite direction to the coxa 


ity of the wo 
1 of each yard loop a double 


‘AU the ce 
thread (Fig. 2), and haul i taut (Fig. 3). Next 


lead long threads through each pai of bles in DEAL equipment for the cabinet maker, the pattern maker, 
Ae spina sewn nt 17 ond Fes ess Ban of small maintenance shop, or the man who wants to make 
Mic oppouits the ends of the loop (Fig. hy lay things for profit or for pleasure. This complete shop includes a 


the sl concave sie py and’ pre thee * bench jointer, an 8" circular saw, a 6-36 wood turning lathe, 
Tuewted yardarm slong he epoer edge of the 8” sanding disc, drill chuck, grinding, buffing attachments and 
proper sail, ns a 


we. 1). the motor, which operates from the ordinary lighting circuit. A 
sturdy, accurate and efficient wood-worker. 


Iroresents the sly wit, thie 

‘oF as viewed from aft, ex- 
2 shows the vertical sean 
iites, which in realty are deawn only on the 
‘opposite side.” Only ove hole tx 


single thread with a knot in the end 
through for a sheet. Figure 7 shows the entire 
sail assembly’ ready. to lash to. the mast 
(ihe | tarpon rics are not shown fall 
length). Bach yard is lashed at the’ proper 
place on the mast as in, Fig. 4, 

Lifts are omitted, as it was found that in 
rch mall: rocel they ‘detmnct rom the 
‘appearance of the bellied sails. ‘The skysil 
Tit, however, is conspicuous, and as only a 

de ence is required at the skysail yard 
(and 2), Fig. 1), one of the threads from each 
tend of the yardarm is earried up the mast and 
the two ends tied together around the rast, 
and tng brace i tho reir at ad D 

royal yard, anv one of the ends ix clipped 
close to the knot after a small drop of cement 
has been placed on it. ‘al the yan have 
been tied to the mast, a drop of cement is put 


mth ots nd the wi are hoped capa Ea 
cforeandaft tay between the yar are : EY : 

Jed tasengh the proper dpunings ebecon Tends Sa That Py Done Quicker’ S 

fd sii and tected, When the say are = ~ as eee 

tmede fei the staymily trails aad fice | 2 ves NER 

{asa iny be nind” Ea thn out of | —< Professional Results 

otha is bent to the stay. Fe sk ez an 


Bn sont og the ra, 

over the say 
Remember in marking jibe and stays | = 
that the sens run parallel to the after edge of 


. 


4 


‘ont double, then spread “ flee and 
tied ‘ght over the stay’ (Fig. 9) 
‘then may be led to. the proper 


iit 


pst ead th pets El ingetiero Pet 
Knot on the far side of the mast. Braces from | Som 


the fore and main yards lead aft, but those on 

the mizsenmast lead! forward to the mainmast. 
‘This must he remembered when lashing the 
tmiszen yards to the sails: the threads must 
haw 
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Theres the can of- 


PLASTIC 
WOOD! 


(Reg U8. Pa. Of} 
e's just about the handiest thing 
in the home workshop—for it handles 


putty and hardens into wood. 
Its uses are countless. For ex 


en filling to take nails or screws in 
holes bored in metal or cement 
covering countersunk screws or bolts 
moulding to particular needs 

‘When hard it can be worked like 
any natural wood—sandpapered and 
chiseled, planed and sawed, turned 
inva lathe. “It will not crack or 
splinter, takes nails and screws 
rrmly, and will not disintegrate o 
rumble in any weather conditions: 
Te in waterproof, greaseproof, and 
weatherproof, and the perfect filling 
lunder paint, lacquer, or varnish. 


This Amazing Product 

umerable ues around the home— 
filing. oor, Baseboard and dor 
{reload ie holes, hel 
broken toys. Tt mates 2 
handy man of every man at 


For holding loose bath- 
room tiles or tepaiting tile 
enamel and porcelain cracks, 
there is Plastic Wood White Waterproof 

Cement, a. special preparation for 
articular need 


1 1b. can $1.00 
At Hardware and Paint Stores 


ADDISON-LESLIE COMPANY. 
306 Bolivar Street Canton, Mane 


1H Ib. can 35 ets. 


Blueprints for Your 
Home Workshop 


UR blueprints can be obtained for 25 
cents a sheet. In some cases there 
are two of three sheets to one subject, 
| The blueprints are complete in them- 
selves, but if you wish the corresponding 
back issue of the magazine hich the | 
project was described 
hhad for 25 cents addi 
copies are available. 
Popular Science Monthly: 
Fourth Avenue, New 
Send me the bh ints, Thave 
were ison ri hich soe 
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CROSMAN ARMS CO. 


"ste Bt, Paul Street, Rochester, M. . 
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Enameling a Door 


cadges, then the moldings om the edges of the 
‘panels front and back, then the panel faces, 
and finally the remainder of the face surfaces. 

‘As to handling the brush, avoid stretching 
the enamel undercoater out too much. While 
it should be firmly brushed into contact with 
the surface, it should not be spread to make a 
very thin film, as is done with outside paints, 
Applying the enamel is a bit more dificult. 
Fill the brush well and, except on the edges, 
apply the enamel with the He of covering 
about one square foot with a brushful. Just 

ni do, not bru 


distrib ly. Repeat En 
You mnt to diatribute ie evens. Repeat wi 
‘a second brusl xd do ot woeke ‘over the 
Finn aren until you have eouted in about 
sauare ye 
"Then wipe the brush on the sie of the pot 
unt all urpls enamel has been 
Dot, and brush ower the aface which yo have 
Soni: Th to rte he eae aly 
fd to pickup any exceon Repeat this series 
of operations ual the whole surface has been 
tonterWatch clos twenty mine 
tes if too much enamel has heen put on in 
iP you et 


door, as in Fig. be 
careful to avoid leaving too much enamel on 
the edges of moldings and in the corners. 


‘ACH coat of enamel undercoater should be 


fot of enamel 

rrdered pusice stone and water on a pee of 
foft felt tacked toa black of wood es it Fg. 1: 
Fold the felt over the ens of the block and 


hard ancl then rub it with fine 


ck up some of the 
toad dren, tak lenptwon of tb Sard 
‘and do the same amount of rubbing on each 


‘vision of the area. 

‘Do not rub the moldings and door edges, as 
it is very cary to cut trough the enamel at 
such places At most give these places one or 


Intend of merely sandpapering it i 
not bowever, rub any more than i 
to cutoff the gloss 

‘The tank af rubbing enamel isnot neatly as 
hard as amateur 


‘ ork 
“A atfactory fect can be tained without 
rubbing through the we of 


be hora atht oi 
tong hh Chapel in ak 
Coat rand wiloat rubbing’ tr claimed that 
an unrubbed gloss enamel resists the elements: 
Cele an Soe wad ns bc ad 
because it presents such a tough, smooth, and 
unbroken film. Furthermore, the glare 
Saber Some ftsed ooily croagh 
sar whine Golly cough ie 
ost caleba ofthe dst ad nt 
oo Scene | 
ihe ee 
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WE PAY FREIGHT 


6 ROOMS “2 


NO EXTRA CHARGES 


Buy At Wholesale! 


1 can get all materials direet from mill and make 4big sav- 
es on your tell of 8200 to $1,500 actual 

savings on single Tumber saves you 40% labor 

Not portable. 5 tial, permanent homes, Gutran= 

teed material station freight pid, 

ad pay i i% installments like reat 


‘Saved 1,000 on House and Garage’’ 


ombs, ‘counting labor and lumber, Allis as you said, 
Thave advised my brot 2 Bee 
lieve T saved $500 by buying from you,’ 

Ne Mr: Davis saved “between $1,000 and $1,500" on 
his home. "You cam do as well. Every home owner who built 
Liberty saved money. 

FRE HANDSOME BIG BOOK OF 


Set eee 


HOMES—FULL COLOR—WRITE 


Dept. 13-M, May City, Mich, 


Tease send me, FRI, your Mook ot Liberty 
omen thustrate in ear 


FF 


100 POWER 
MICROSCOPE 
meme 14.50 


plant and other unseen 
Si lta my one 


i 


f 
! 
ff 
1 
i 


MICROSCOPE 
Sear ey opel $Y] G50 


co 


i 
i 


[ 
u 
iF 
Hl 


NEW WAY SPRAY 
GUN COM 


Dene t8 2 1988 Rewer = 
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stay tight if set with 
porcelain 
(| 
wash bowl fau- <>>C 4 \ 
ccets, and on sink 
and flush tank 
pls, fill the hole 
Of Smooth-On No. 1, and then force 
metallic iron, which will keep the 
professional job and at a cost of only 
save much money on such repairs as: 
racks, breaks or leaks in furnaces 
vex, hammers, brushes, drawers, et, 


Porcelain handles will 

SMOOTH-ON No. 1 
‘0 MAKE 

handles tight 7 +! 

‘on bath tub and 

in the handle 

with a soft puce 

the handle onto idle, Once the 

Smooth-On hardens, it becomes solid 

handle tight for all time, You your- 

self can make this repair equal to a 

a few cents. 

Keep Smooth-On handy and you can 

Stopping leaks in steam, water, 

gas, ol or stove pipes, mending 

Std balery, adiaor cooky, sa, pot and 

fuk we ped pied 

arasing oom ervey books; el, Saat 

knobs, ete. 


Use it alo on your eat. foe 
faking burt wae aches 
rng Leaks in ea 
Home’ connections, gas rank, 
and gas, oil and exhaust, 
lines, making a fume-proof 
joint between exhause pipe 
2nd ena eater ah 
fring loose headlight pts, 
icepiog, grea cine, hub 
taps and nate fom loosen 
ing ete. 
‘Get Smooth -On 
No iin Fos. or 
or 6-fb. con 
 hardwe 
More, or if neces: 
tary direct” from 


SMOOTHON| 


‘S74 Communipaw Ave. Jersey Clty, 
‘Please wd the free Smnoath-On Repair Book. 


tesa 


Write for 
FREE BOOK 


a, 
= 
Doit with 


Name, 
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By A. W. Sawyer 


‘OU will find that you can hasten and 

implify the work of making deadeyes 
and blocks for ship models by molding 
them from plastic wood putty of the type 
sold in cans at hardware and paint stores 
for filing cracks and holes. 

"The mold is made by boring holes in a 
34- or Sin, board. When the point of 
the bit or drill shows through, reverse the 
drill and bore from the other’ side so that 


‘When the composition has hardened, 


Porunar 


ly 
modelof Lindbergh’ 
trans-Atlantic 
plane. ‘The. blue- 
print, which is No. 
Tin the ist on 
age 102, gives ful 

size drawings for a 
toy model of the 
Spirit of St. Louis, 


Simply by cabo. 
rating a little on the 
blueprint desi 

adding more details 


into Livable Room 
INTILATING engineers say, that 
the ordinary attic ean be made liv- 
able for play or sleeping purposes, par 
tesla drag the nummer onto by 
a cmprativly expense 
repels ty of ventilating fan in the 
end, “Phe fan should be 20 
fp Sep Gere 
air det time, bet at night iis 
turoed around a0 at to drive outside air 
‘into the attic space. The result is that 
‘the children not only have a play room 
ut alto mney sleep there dering the warm 


How to Mold Ship-Model Blocks 


Plane Model Built from Our Blueprints 


Fan Converts Hot Attic 


me | 
i= of 
eae = 6 


— < 


» C8 Sian oes 


oo) W = 13 


tllowed to harden, and trimined to sha 


the pieces can be pushed out with a small 
stick. ‘The deadeyes will be at least twice 
as thick as required, but they can be cut, 
in two easily with a safety razor blade. 
‘Then the necessary grooves can be fled 
around them. 

‘The artificial wood is soft enough to be 
filed. yet it will not check or split, and 
will be found amply strong enough, 


= of the actual plane, 

Mr, ‘Tanner raived 
hhis handiwork from 
the status of w toy 
into the scale-model 
class—a fine feat of 


eraftamanship, but 
one which any 
reader can duplicate 
with the aid of 


alitt ity. 
‘Themodeliamade 
almost entirely of 
‘wood and, of course, 
does not fly. Draw. 
ings for a flying 
model of the same 
famous plane are 
iven_ in Blueprint 
No. 09. 


from the basement to 
‘one to take the hot air from the 

lar hy means of  amall 
fan, and the other to take the cold, 
damper air from the cellar to the attic, 
A fan would be needed in each flue, 


Sharp Tools Save Time 


W amateur woodworkers realize 
Fi See weet eas 
in. working order mean hours of more 
effective work. A glint of light on the 
cutting edge of a tool tells the skilled 
‘workman that it should be sharpened on 
the oilstone, though it may. not need to 
be ground. If an oilstone is used skil- 

iy, it wil necessary to 
grind a cutting tool unless it acquires a 
nicked edge —C. A. K. 
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Portable Seat for 
Outdoor Events 


TT Q.YIEW a parade or such an event as 
the arrival or departure of a 

aviator, itis often necessary to arrive an 
hour or two ahead of time. ‘This entails » 
. expecially if no seats are 


Il add considerably to the com- 
fort on such an oceasion is a portable seat 
such as that illustrated. It is constructed 
‘of two pieces of board from a heavy box, a 
linge, and a serew hook and eye: Pro 

vided the user's feet are spread well 

This teat la slncat us gold as'a three: 
legged stool.—Lixcoux Lormnor. 


Don’t Chop Up That Table 
‘The old hinge seats, however, must be 
patched all the way’ through, ‘and, as a 
{ood job cannot be done where the grave 
for the patch is cut all the way through 
the board,. these must be patched from 
both sides. ‘The patch on the underside 
must come all the way to the edge of the 
hoard ao a8 to renew the damaged part 
of the rule joint. On page 80s shown asa 
Taacor acting tee pve bx te ocr 
patch being cut through to the hinge seat 
patch. ‘The hinge seat patch is allowed 
to project out past the edge of the leaf or 
top. After the glue has set, trim the 
patch to conform to shape of the rule 
Joint of which it isa part, " 

ppatching completed, you now have 

new wood in which to cut new hinge seats. 

ly new hinges and resurface the face 

of the work with sandpaper and fine steel 

wool. Oil the wood as you oiled the 

frame, ‘The final finish will be diseused 
in a coming article. 

A word of warning: Be sure that the 
top is not narrower than its original width 
eg ta eaves i co sah 

ving the table a rt appearance. 

Phis always can be avoided by insert 
strip of suitable widthinthetopbefore ghu- 
ing the boards together, or if this is not de- 
sired, by eutting back slightly theshoulders 
‘of the tenonson the end piecesof theapron.. 


This is the fourth of a series of articles 
on repairing old furniture. ‘The fifth & 
scheduled for publication in an early 
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SIMONDS 


SAWS FILES KNIVES STEEL 


1 yin you cut wood, metal, 

rubber, leather, paper, cloth, 
cork, bone, horn, ivory or slate, you 
can safely depend upon a Simonds 

gutting edge. 

‘Simonds Saws, Circular Gutters and * 

Knives mean rapid cutting, 

Production, low cost. yr” 


for economy 


SIMONDS SAW. AND Wreet COMPANY 
"The Sane Maher Fitchburg, Mass. Establsed 1832 
RANCH STORES AND SERVICE SHOPS IN PRINCIPAL CITIES 


THE UP-TO-DATE HOME 
CRAFTSMAN SHOP 


Plug in on any light socket and go to work, Make 
your ld. work bench modern Up-to-Date work- 
Shop." THE SHOP COMPLETE consists ‘of a 
Saper-power Motor, an accurate Lathe (10" x 34°), 
‘Sr circular saw Which features the bevel, miter 
fing able Jig Sand 

nding, cleaning and all 


cian Caio, a 
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Cabinets to Guard Your Tools 


One Type Is for Saws Alone, Another Holds a Complete Kit— 
A Simple Way to Improve a Carpenter’s Vise—Other Kinks 


OTICING that my saws rusted 
when not in use, E made the case 
illustrated in Big. 1. ‘This is bung 
on the wall, and a dish of kero 

fene is kept in the bottom. I now find 
that my saws do not get rusty, no matter 
how long I leave them. Purthermore, the 
teeth are not exposed to accidental dam- 
age as when the saws are hung on nails in 
the open shop. 

‘The box ce be built of waste ge 

12 in, deep, 1434 in. 

Wide, and 42 in, high. ‘The saw holder is 
1234 by I th slots 24 in. ay 
running with the grain. ‘There should be 
1 reinforcing cleat 4 by 124 in. across 
the underside of the saw holder, at the 
back. ‘The doors, too, should be well 
cleated to prevent warping, and hung. 
with three hinges. 
ih the case with stain and varnish, 
or paint, as preferred.—Fueo. B. Fox. 


1 in, thick. It 


woLoiNa 


Fig. 4. Aauick and eany way to miter sereen 
tolding with «single sew cut at each corner. 


OTH. the tool-box and the bench- 
drawer method of storing tools have 
ibeen tried by the writer, and, in his case 
tt least, they proved inconvenient. The 
final and more satisfactory solution of 
this problem was the building of the eab- 
inet illustrated in Fig. % It is. placed 
‘against the wall over the workbench. 
tendency is to make cabinets of 
this type too small. ‘There should he 
plenty of space for the addition of the 


WISE) BENCH LEG 
SAW \ 


new tools which are always acquired. 
‘The stock used in this case was white 
aa fc ob a hy Bi fre 
7 in, fort 
= Lop and shelves; Sef! _— 
ect of 3 by $34 in. tongue-an 
fir for the back. ‘The doors, which are 18 
by 36 in, each, are made of plywood pan- 
cite tne cupoard doors ortnay wed 
‘on kiteben 
Tepe are cen al deers nd one 
frawers all are 18a, deep and 
with flash ing drawer pulls. 
"The cabinet was stained with walnut 
penetrating wood dye, abelacked, rubbed 


with fine sandpaper, and given a coat of 
varnish —E. G. Li 


VINE. 


USING a wooden type of carpenter's 
rach vise, one is usually troubled 
‘more or less because the guide bar at the 
bottom sticks and requires adjustment 
from time to time according to the 
ness of the work that is to be gripped in 
the vise. 
This 


As the vise moves out, the chain pames 
‘over the two stationary pulleys on the 
‘bench leg and draws out the lower guide 
bar at an equal rate—Howanp Dick. 


GCREEN molding can be mitered 

quickly and accurately by the very 
rapid and. simple 

‘method illustrat 


INE. STICK. 
TN-SQUARE, 


screw << 
ig 5. A wooden tot like a draftaman's pen 
for applying stripes on painted furniture, 


Fig. 4. The molding is eut longer than 
necessary and nailed in place exeept near 
the comers, which are lifted up far enough 
to allow a thin block to be slipped under- 
neath. ‘This protects the sereening while 

'a fine saw is used to miter both 


| moldings at once.—M. 8. ‘T. 


hhad been painted with brushin 
laequer. After T bad tried several 
smal branes, witout ocean 
je a sort of ruling pen from a 

| pine stick about 54 in. square, as 

shown in Fig. 3.0 

lot aaa heer oa 
iat the width of the slot with 
screw, I was able to draw 
fee, untlorm aipes withthe aid ot 
cither a straightedge ot a curved 
form,asrequired.—N.M.BaLowin. 


CELLAR workshops where light is at 
often possible to throw 
‘on the bench vise by 


mirror in such a position that it 
wil retect te ligt rom & win 
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What Can Happen While 


You Wink Your Eye 
(Contin from page 18) 
thirty-two feet a second with each additional 
second thatthe fall atx 
Some months ago a workman fell out of the 
fifteenth loge of a building tn course of con- 
irution in New Yor City, On the thirteenth 
he grabbed aro rom a scalfld 
And swung himself i om the twelfth for, sav- 
ing his life aud astonishing himself, he after 
wars confesed, as muchas he astonished 


srervety sie sar bis Tin cptatin Our Puncture Repairs are Always Vulcanized” 


ici ied heron act sbeut | ie ghtrs hare wo face danger enough—wihout %. 4 
in charge Ens 


‘one second ‘anda quarter, which was time | Courtteg rouble, Thos the mea 


srw tb mehr ower | para are mos crea limite needless 
srs ih mae he macs take ha et | DR sea ereriock 


ths rps Below atthe i 
ot dane wie 
sity cael an hour Ke wuld 


IRE CHIEY CITY of CHICAGO 


in yourear 


N life, with its speeding automobiles, 
railway trains, airplanes, and with its m0 flap erin ar aca ns 


len eye rearing itor | pairs brane they fl koow the need sound tes pipes 


le rly macnn reg con | pareve they candies Sy 
Saris nicrgehty safersiay At | Relucdiring “Aniowen on sayteemernece | yadiani (iy 
ire gue art “At | ce tenchepeueeriog whee ndrersiaois, | JOR 
Fofiarccress inet | «warneraneren aerate 
miami mee Sie | git gee of eye gt Vr et 
Teer iets Ttigeyestees | ener eeneeene 
ibe seeped ty Seen, Steer The SHALER Company 
plicit a ad at Oe ae as 
Se eee enc iee Hiro ta rm veers 


me, 

adel none Td Bia 
Be rt rknpn 
pln nites rovetin api ewres | 
rele peclagetnk niall 
ayn 


‘anyone ean obtain permission to 


courne of training in 
lowed by driving practice in m double-control 

‘igi teat directed by a graduate en- 
incer. "The procedure of winning a license con 
Sumes eighteen days, instead of only afew hours 


‘As peels incre, mo. remedy of dri 
sr warning signals i likely to be of 
quicken the average reaction tit 


‘mankind ‘may be] possible by evolution in a 
mulon years or sy but i of na preset hep. 
the 


‘There in at least one powibility, Devices 
‘exit "which are far speeder than the human 
fervous system, A photoelectric cell, for ex- 
imple, can react to m fight signal in Yo Ua 
f tensihousandth of «second. Perhaps sped 
fog automobiles or airraft could be equipped 

these ligtainglike electric eyes 10 hat 

eid be avoided and speeds checked 
cally before the human pilot even had 
is tenth-t-a-seeood‘eyeowink, Tet 
any hind of thowght 


Identical Twins’ Parallel 
Lives 


TE, QU family cade identi 
of wo! Dr. M. Wolf of San ° 


i ease aenee 
1 BRERA 


‘A study of four sets of identical twins re- 
vealed that each pair suffered the same sort of 
iseaves. One pair had diabetes at the age of 


fifty-two, and both die of apoplexy at Saar 
yt ted beth did of sempley at y-nice 1 ome Se WET 
two diferent persons, entcal tine have soe ae 
ge org before birth . 
COUPON ae Ss 
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NewModel 
Pocket Ben) 


The | 
| Westclox | 
watch “J 
HERE’S more 
precision in the 
workmanship, more 
reliability in service 
and more good looks 
in the design of the 
new model Pocket 
Ben than you'd ever 
expect in a $1.50 
watch. 


Built by the makers of 
Big Ben and other Westclox. 
Sold everywhere 


WESTERN CLOCK 
COMPANY 
La Salle, Ilinois 


. New Westclox 
). Auto Clock 
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top of your slob and reveals 
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{TPHERE has bon a tendency on the part of 
have saufel st Commamier Byes eophasls 
poke nemaly for ers 


for 


altitudes of « pair of stars are plotted as curves 
bby this new method; and the point where those 
carve lines erouone another gives diet read- 
ing uf latitude. At the same time it reveals the 
amount of time that must be subtracted from 
the watch to determine the longitude. No eor- 
rection to watch of sextant Deed to be cal 
culated. With these star curves a chronometer, 
and a bubble sextant, an avigator, flying above 
fogs and clouds, will be eit his 
sition as often as he likes. 


flyers began to test their wings in 
ts all they had in the way 


rath 
Tee yon et aon 
weficpier ie ere Std 
ia ey tat 
| ase at 
rcs Sun en 
EST on pnt ot ote 
‘cement paving blocks under his feet, keeping 
serairgae cere ics met 
Ema goatee 
Siam 9 tet cael cor 
Sorta WriToag maces 
suhmeti ie aie wore 
eed 


Teaching “Lindy” Navigation 


tors, are like blind men. Most pilots who 
Pm a eelgrass 


Ayershed wnerod ma 
Te was because naval o 


ation, 
fers are obliged to 


be savigers tat Gomueanter Jake 

in his PN-9 plane from Cali oes 
await September, 192, was able to se 
the Tver of Sloan le cow, en foal 
down the am by lack of fol For ten dy 
orgs st Ha tea were accounted ot 


bbeen a battleship, Commander Rodgers estab 


Uabed his penton, He was 300. tiles Trova 

eatintion. Kale ‘were improved and 
tay after day be and bn son weed aoarer 
fn nearer tothe small tropa! ands, 

That when the Dale prise was offered as an 
inducement for aviators to make another try 
fora nonstop fight from California to Haws 

at many ver ware ot. "Oe 

intekevel to have paamed ts 

the mort ofthe Hawaiian Iands so to have 
flown ou un on over Ube ocean waste perch 

{or the land they ad failed to find by dead 


reckoning, until thee fuel gave out, 
1 navigator could have performed the 
Commander Dyed in tying to the Pole 


‘and return over a triangular course. Only’ a 
navigator could “have ‘ure when 
arrived at the North Pole. Wilkins was a 


Significant that Chamber 


‘announce their destination 
rata hey, would sy 
iat Tet them, 


| eer atthe Nee 
Shei heaeaa tat Aa 

said sew parc ner eos 
flyers, Koebl, Fitzmaurice, 
si ey hie the Highthoune on Grenly 
Toland. s Psp Een yet their cal 
pon ee engl mond 
iste ea an ae ek 
Syteet and Byron tee 
flights from America to Europe, were not. 
par etree ts 
America. Unless: taken ‘inte exact account, 
tere 
Si pater eres ee 
tig nal wi Lar Det 
selvaning ao sian meena 
eee 
ike, "Brey dat te fet a 

Jess exact than the marvelously effi- 

‘cent of Lindbergh. 

‘This explains why aviators, yarning with 
siete seat ls tage oso 
ces cence 
alg aeptpighin yomp tia 
Seiten hbee comes 


revealed to this generation. 


(Continued from pove 88) 
driven airplane able to rise high into the air, 


inot beyond it snow the plan of Var and 
his eswodates. Joined with the Opel, Automo- 
bil Works inthe new project tthe Raab 
Katsensteln Aieraft Works German manu: 
facturery of aiplanen Anton. Raab of this 
Orguniation, i constructing the mew Tocket 
plane and proposes to be ite Bist pot 
in poe of the a sglaon mor and 
propeler ofthe. lightwelgt Raab 
Pinhe christened the’ portew, thee wil be 
fe bank of stechtube Fockets Two silar 
Banks of rockets wl be attached beneath the 
wings “The craft wil ‘be started fom 2 
rusay plating steeply upward mach 
tn rework chet are Ered fom a sapporting 
tong" Wihin two te ne er 
ti Bt rks ae ep the eat 
ted to be eight or ten mies up Perhaps 
Vigher. ‘Raab’ will be provided with ‘bottles 
cl oxygen, to breathe when the tir gets oo 
thine eis expected. that when bis strange 
cra chats es rocket power snd reaches fs 
ttaxinuim height e eum take charge of its 
contras and ge safely back to earth. 
parachate ma save hima an emergency 
‘lined “amonat ef atecring’ woald 
pomible but. Ral pla, for hi Bet Might 
rely to point the Focket erat inthe desired 
ction, To avd strains on plot or mechan- 
in by to rdden naar, some ofthe rockets 
wil be fied ony after the craft i wel in the 
ting touche of, ax in the road car, hy 


ium af space, woul Fein 
fore mechani Tor recharging the Tocket 
ten, "ia haw pe be etd, bat 
thr mal deat lt ea be Aran 
Imes to fe rocket charge From 
the forward or rout ents ef the ce wold 
Fermi he co be teed trap sue 
retard th ca, weed sould ome 
kt cp re the fra 
Sa same device would probebly permit 
‘ale landing on the moon orn any Planet, 
‘Seu ee ater wade oppor 
parachutes 


HE Get ight, tobe attempted s00, is no 
more hat pretinoary sop. Wet 


inaps the home ‘nore intelligent Cha 
reali mst en he 
Erp gt 
eee aia aay Oe as 
Be a ay 
SEO acy sie 
ig ries ana as 


U.S. Bands 270,000 Birds 
EW knowledge of birds’ migration habits 


is belng geived, and long-tanding my 
teres solved, through the bang and refers 
ing ef birds by the U. &. Biological Survey 


according to F. C. Lincoln, in charge of the 
work. ‘Bo date, 70,000 Linda have been 
Sep and 10,88 eoneed 

jumbered Kentifention tage are attached 
when the rds sre leased, cords 
St in oat when st fread compared 
The rst stormy probaly been ty art 
the most muted: 
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yf AVIATION NEEDS MEN! 


~ 


GY LF 
You get ThoroughTraining Now! 
Aviation is the fastest growing industry in the 
wor ning Py 

‘for peasure. OW 


H 


EVERYTHING a pilot or 


they’ cover EVER 
Planes, motors, their maintenance and construction, ete. 
Iechatie must know to secure a good paying position, 


with the industry. 
training—t ‘about 


We Teach You by Practical Instruction 


Our Schoo! Registered, All In- 
Structors and Alrplanes Licensed 
by U. 8. Government, Acronau 
tks Franch, Dept. of Commerce, 
Realising that the highest (ype of 
Heisng hat, at ooo 
SSherond Itritors. Af. meie 
7our courses are taght, under 
the” direction of "U.S." Licensed 
Transport, Pilte and Mecha, 
Our equipment ix new and of mod: 
sm detigh, every ahip fs vnsed nnd 
tructorsandalt equipment subject 
to daily U.S. Government. Inspece 
feat schools donot huve & 


How to Own Your Plane 
Get Our Course Free 


‘Wie for oor plan wt wil gale you 
rar Gene as scars wo 
fs ‘instruction. 


Hoffman Aircratt Scoot 
ep Eaimbert Safar Lona Fyn Pled (Lindbergh's 


* 
i 


WIATION AND You" 
ring il the faets about Your ground nnd Ryne courves. | 
fee teas 

CHECK (Fam interested in GROUND COUR } 

scsiellcbieetaemmesineaaiatiamalia | 


Tr 
: 3 


i 
f 


ut 


The Real Estate 
Educator 


A most comprehensive yet concise 
arrangement of useful facts about 
buying selling, leasing and sub-lecting 
of Real Estate, contracting, for erecx 
tion of repairs, mortgaging, transfer- 
few revised edition. 
288 pp. _ Price $2.00, postpai 
POPULAR SCIENCE MONTHLY 
280 Fourth Ave. New York City 


Wiring Manual 
By F. E. SENGSTOCK, E.E. 

Contains all the information need- 
ed for the proper installation of 
lighting and power systems in houses 
and other buildings. 

Tt completely covers inside elec 
trical wiring and construction in 
accordance with the National Elec- 
tric Code. Pecetste—fesible nding 

443 pp. Price, $2.50 
POPULAR SCIENCE MONTHLY 
250 Fourth Ave. 


The Electrician’s 
| 
| 
| 


New York City 


Ferny 
“SN 
| Send for FREE 


CREDIT AT CASH PRICES peste} 


fears eo 
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Thevinge dlustrated are solid 18-k white gold" J-wasmwrimwenme O08 
‘SJe0 det with genuine brilliant blae white Diamohdae 
{asLRaAD WATCHES — Guaranteed to Pass tupection 


Pee 


‘Great Direct Prom The Ad 


ATHLETIC 
SUPPORTER 


Even in swimming, there is danger to 
sensitive cords and membranes, if 
left unguarded. Indeed, for exercise 
of any kind, from golfing to the daily 
dozen, the wearing of an athletic sup- 
porter isa safe and sane precaution. 


‘The softer you are, or the further out of 
you get, the greater 1s the need 
Bieiseioe we Play Sofas, aad 


Bauer & Black 


‘Also makers of the famout O~P=C 
The suspensory for daily wear 
K definite im for getting ahead 


financially will be found on page four 
of this issue, 


Every “Up-to-Date” Boy 
Plays the Harmonica 
ACATION days aren't half so 
‘much fun unless you ean pull ou a 
harmonica and show the crowd how you 
can play —or join with the other fellows 
in harronicing the latest popular songs 
£5 well as the old-time melodies. 
Everybody plays the harmonica now 
— that &, everybouly who is up-to-date, 
Don't be the exception. 

‘Send today’ for the free instruction 
book which will show you in pictures 
ow you can lean to play the harmon= 
ica in an amazingly 
short time. "A penny 
postcard will being i 
Free by. return. mail 
Do it NOW before you 
forget! 

M. HOHNER. Inc. 
114 Ease 16th St 
Dept. 504-4 
‘New York 


REE 


FREE 
a ES 
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Water Flivvering, New 
National Sport 


elton, service station operators at Richmond 
Hills, near Seattle, Wash., journeyed a thou- 
sand miles to. Ke ‘Alaska, with two 


twin-cylindered outboard motors. 

Edward G. Taylor, fishing editor of The 
Chicago Doily News, with « little outboard 
motor and a canoe, took camp equipment 
fand a companion 300 miles against the 


fans of Birmingham are 
ell as cruising. 

‘Walter Willman, of Tins, a 
pion bait and fly caster, has contrived an 
‘outboant boat that he can operate with his 
feet, leaving both hands for casting 


urpone tourists now we 
des an cary on trailer, nal 
rl ex 


pikers compared 
Outhourd motors we 


Greenland. expedit 
der MacMillan and 
Tigra have. sed the 
iogory “Mason depended ‘on 
edly when, as commander of the 
inden expedition to atuy remain 
civiliation, he penetrated the 
Fnglesof Yeatan 
im racing, outboards have beco 
The’ public eye ae 


almost ax 
lanes, speed 


As in a racing, outhoa 

lassifed according opi 

Some of the homemade 
but all 


find thirty inches 


PECTATORS are thrilled by the at 
‘the bucking, kicking, plunging miniatures, 
bout the navigators get much more fun. When 
twelve-year-old David Leonard nails a few 
ks together, names his tine-foot boat the 
lock Cet, and finds himself among Cough 
Drop, Ouch, Whort, and Poinon, he's more 
excited than the Sve thousand fans at Winter 


Haven who. witness the first of the 
Florida Outhoard Racing Associa 
Never again may the Father of Waters see 


steamboat races in which darkies sit on safety 
valves fire shooting from the stacks; but last 


‘anal between Chicago and Joliet the Mino 

Michigan canal, and the Des Plaines, Tl 
vers, finished. lowe together 

ea 1 700-mile battle’ with 


at New 0 


‘becomes increasingly important that they shall 
bbe as well regulated on water as autom 

are on land. While sity thousand Americans 
Bought outboard motors last year, four times 
‘as many are in the market for them as this is 
‘written. They will soon be flivvering on our 
waterways. 
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Spare Parts You 
Should Carry 


Al right,” Gus. replied and 
Haron’ eae Tae the cart 

and clean it 
Harbison started forwant to 
m to watch what 


rote, but 
i 


misbehave, but he. 
“No job, chief,” he said. "The carburetor 


s'no sense cleaning it. 


grunted Gus noncommittaly. 
Tet it go. The party that 
ing on a Tong trip. Check 
‘what spare parts he has and 


owns that car is 
fover the tools 
fee if he needs anything.” 


ata, one and arin 
om pusaled. Why all the funn 
be masa with my @ 7 he ask if 


its c 


‘mechanic, but i 
‘car appears to be mighty’ well ki 
Meanwhile,” Gus continoed, “remember 
that. the most frequent breakdown on. the 
road isa puncture ot a blowout. If your tires 
fare in good shape the chances are about 
milion to one you won't have more than a 
le flat tire ata time, and a five-minute tube 
‘outfit in the tool kit is handy after 

‘to Bix the puncture or blowout 


‘Ought to be able to patch up 
down at least enough to get 
tothe nearest service tation.” 

here you go arin,” grumbled Harbison, 
sstning that [ve got a whole lt of mechan 
cl ingemsty, T Hnvent. HET cant take 
‘long enough parts so T can just put in what 
ver breaks, Tit be out of hick and that's al 
there isto it." The wandering mechanic had 
by this time poked his nose into every com 
ppartinent of Harb 


“the owner of 
‘thing, “He's got 


i 
sion pl bor 
cow parts nd tol it's mechan 
ES pret Tce gat enc fr snl ome 
ri that Tm tok « mechanic" 
said Gun why not ada mechani, 
singe that's what you nec most?" 
“George! I tlieve that’s the 
ions trichening. Pansy 


‘you've hired a mechanic!" the 

snapping under 
ego reporting 
“TH 
po 


stranger said, 
their bushy brows. “Alec Mé 
for service! When do we start 

Hathison looked at Gus uncertain. 
vouch for him,” laughed the latter. 
tuses his head and he's honest. He finds out 
‘what's the matter before he starts to fix it and 


Ihe doesn't fake jobs for himself.” 
“On that basis, you're hired, Alee,” agreed 
Harbison. "Gus, 'ye a notion that's what you 
intended all alon 
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Quality Radio Products—the Basis of Natural Reproduction 


“The palais shown, on thie ope, te but 
a Des Diath eran Sete fs 


m1 


‘Aebetran Deluneod 


Tale odo polation, exch of whieh 
BS sind deo ert 
edit 


210EMMET ST., NEWARK, NJ- 
ee(Tae ABC Het Boro va 
ed 


orf Caio snd PRE Depa Pte 


American Chime Cac Co._'sUtusfo' 


Rizr hoe 
Pa Power 


Cylinder 
Outboard 


Rsst pinout perform: 
‘ance is now yours at a 
‘The 

‘Quad, sensational 4-cylinder 
ble outboard motor 


fraction of usual costs! 


‘tterly vibrationtess, absolutely depend- 
‘able, Drives racing craft at 35 miles 
‘and better, ‘Send for book on Super 
Ehto motors, also complete directory of 


LTO OUTBOARD, MOTOR COMPANY 
‘bie Eviaredes Present 
‘Boots We ha 


Mason Ser se: 


© This seat on am advertisement in POPULAR SCIENCE MONTHLY signiSes the approval of the INSTITUTE OF STANDARDS. See page. 


m 


KNIFE No. R4548 
? 


[(wnmoon ition 
— 


NEW! 

A Remington 

Knife for Electricians 
and Radio Fans - - - 


"THIS new Remington knife is 
just what electricians and radio 
tinkers have been waiting for 
Can't be beat for scraping insula- 
tion from wires, making connec- 
tions, tightening up, doing odd 
jobs.’ Has one 3-inch sheepfoot 
lade, and a 24-inch screw-driver 
‘The blade is forged from high car- 
bon stecl, razor sharp, and holds 
itsedge a long time, One side of the 
serew-driver is ground to a cutting 
edge. Safety catch prevents screw: 
driver from closing when in use 
Nickel silver bolsters, brass linings. 


Ask your dealer to show you 
the Remington Radio Electrician's 
Knife. Note its hard, handsome, 
cocobolo handle, Test its razor- 
sharp blade, Note the screw-driver 
+ + . see how strong it is. Knife 
No. R 4548 is a wonderful value for 
$00, “if your dealer hasn't 4 in 
stock, send us his name and the 
price.’ The knife will be forwarded 
at once, postpaid. 


REMINGTON ARMS COMPANY, Inc. 


Originators af Kleanhore Ammunition 
25-Broadway New York City 


Remington, 


KNIVES THAT BITE 
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Here Are Correct Answers 
| to Questions on Page 65 


1. Tn 1016 the United States purchased as a 
protection to the Panama Canal. the right of | 
‘way for one through Nicaragua with the Fights 
to naval bases at the western and eastern 
terminals | 


2 ‘The animal that yields chinctilla is an 
‘inhabitant of the high Andes Mountains of 
South America, chiefly in Peru and Bolivia. 
tis a squirrel-ike animal, usually less than 0 
foot long. 


3. Chocolate is produced from the fruit of the 
‘cacao bush, native to tropical America, now 
‘cultivated in many other parts of the world 
Most of the present commercial supply comes 
{fom the West Ides and the northern coast of 
South America 


4. This is a provision of the lnws of the 
republic of Czecho-Slovakia. 


| 5 In the Province of Quebec, eastern Canada, 
including the cities of Quebec and. Montreal, 
‘iis part of Cana was see rill by 
French colonists and pawed into Engi 

control only at the time of the Napoleonic 


Ware. “Es travelers "find it 
| easier to. get itself than ia 

| parts of thts province 
‘Two well-known lakes this die 
the Dead Sea in Palestine and the 


It Lake of Utah.” Both are ao malty 
that the body will not sink ia them, 


| 7. 1isbeieve that thin the raway bridge | 

that cree the gorge of the Zama use 
below the famout Victoria alls in South 
Africa. Tt has the tremendous eight of 400 
{et above the water 


4, The kimono i lghly mae form a 
the ceremonial dest formerly worn by people | 
im Japan. In modern years the Japanese and 
Chine men increasingly ae. adopting the 
| Ses aparece esac, te 


9. This is not a jackass at all, but a species of 
bind that fives in Australia. It maker curious 
noises, very much like the chuckling and 
laughter of a man. Many travelers have iis- 
taken it for some person hidden within earshot. 


11. Opposite the south porch of the White 

House, in Washington, D.C., there is a stone 
monument erected by the United ‘States 
| Government. This is used as the oficial center 
| for land measurements all over the country. 
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GYouPlayTunes 
from the Stare 


‘FREETRIAL: Easy Payments 09 any Con 
Stodehceoegon ifsc ecatecesd Seals 


tube, use Cartor 

tube’ shield and 

shiclded con- 
tor, 


Be.ger Emmahind Lorne 

ant "Torr cal anit base, 
Write for Space Lee Polder 
HAMMARLUND MFG. Co. 

21-408 W. Ried Se. New York 


Gor Beth Radio 
ammarlund 


PRODUCTS © 


VICTOREEN 
Super Coils 
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On en Eee if Seic 
Don’t miss the Pleasures i is a eae 


j]OCULARS 
these BIN BivE!| nthe chemicals ornarily found in mata 
soil which plants require for food. The wheat 
ian absent poss reachiogmetiriis 
Ties vess tind ef tas ener enti 
Tn te Lberntors ofthe U. 8. Boren of 
fee eet ome 
atly mt ach ely 
sblon but all mete of 
srl rl io make rap tect the fmt 
Bly pnt nr comely od ae 
bt 


‘hat i, air containing oxygen in ve 
form. "Tous eg tat 
‘squvalent of several years’ wear 

If scentists can learn how to control the : 
eqs. aj mecosuly a thy vow dupliate | Burgess “Super B” Batteries 
iach panes no longer oi | have larger cells than standard 
WIP tens Mee bette gees toc | account of rain and trans Atlaste Ayers will 
Pitre Mf Ng Ses Toesetrgeos | have little to worry abwout i batteries. Extra power and life 

vasa are thus provided. Uniformity 
Final Offering! FREE Trial! Hunting Lost Races of Men is insured by scientific precision 


XPLORERS, flowing the dim ut ot | i Manufaccure. Radio's cost is 
Eryiiiten: ate nfelity ome ot tre mast | lowered appreciably by the use of 


thefling mystery stories ever told scientists | “Super B" No. 22308, a medium 
are climbing to Une “rool of the world’ in the | size heavy-duty 45-volt battery, 


: designed for general, all around 
feureh ots lok vo of whe es 
Exve been mareaned. for sentaries nthe | use... or “Super B No. 21308, 
Thouatt Be remnants sree cue ary | the largest size Burgess heavy- 
os 50 | wien the yelowekinnel, Mingle twooped | duty 45-vole battery, made es 
eaten Sane $25. clown ge Aa the Middle Apes but who | pecially for heavy-current con 
SA x3 they are isolated in the heart of Assia, in a wild suming sets. 
[se LE || emis amie mrt | oy 
tn mee YS coast of Peru, is a mysterious dot of volcanic 


(tam Pit STB EE tend called i ‘o men live there 
Geena || so peg ts hare br i ane 
——— ings tates ater 
i= 
ag | Feira “ask ‘mtd Chrome is a preservative that 


‘of a mountain peak—all that is left of uards power when your Burgess 
cnc oving teed contacts thefaied | fusran a Resmcts) 


Es Batt is notin use. Burgess en- 

rm lost. Atlant Ris which sank beneath the waves my B' 
BISBWEL-Extra Thin eet hight ak beter was | gincers solved the secret of utile 
STUDEBAKER eR GS Ge Se | ling icin by comin 
tlre Teis a patented feature that justi- 
fies the preference of thousands for 


Most Daring North Pole Plan | BeegessBatteriesfor all purposes. 


HE one regret © 
| Tihvitinttncopitetetteastk | BURGESS BATTERY COMPANY 


General Sales Offices: CHICAGO 
ing airplane fight across the Polar Sea was that 
bedered wt 1 landing on the rough ice MGnsicign hh astingy 


1 inake soundings and observe ocean current im as 
BURGESS "SUPER B 


fetal 


‘Such observations are tecessary, he conceded, 


STUDERAKER me COMPANY 
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‘Books and Periodicals 
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cee Sra | eae. 


Fishing Bait and Tackle 
Montane Kaaiah tare Create ohio 
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Training es Employment 
PREPARIN: ' FINDING you 


tel 


‘Men who can read blue-prints and draw plans are “sitting pag 
oe ener whe you ome hat efery mace, ever baling, all 
Bes ET NG sotier on the Drsting eae! cent progecion, record beak 
ee it ction have ened nat demand for expe Drlomea 
SRSTeof designing aod caslatng origiaal plas 
$50 to $125 a week paid to Expert Draftsmen 
Gehlert Drain i'r aie wrk achat 
ae a oe ee thy youl tod wel-pasd Dring 
cont advertise ia all inden cars of she U8, 7000 acanci 
ra eevee {2 pombe And that why | adv men fst 
Brin, artcalarly if handicapped by lack of high-school or college 


meinto Drattin 


The Entering Wedge to Success 


A Drafting Job 
paying 50% more than you earn 
today—or not ny of cost! 

Peti—the training, then the employment. 


Tne ma ck pol Drafti 
"Ts upoement beings you your SECOND rafting Lessons 
cautery cls Ten ie 
Specialize, to change ta line where oucan| FREE 
‘cedimore pif Reed it and avecigael lctnally . 
‘The American School to prove you can learn at 
home, in your spare time! 
You wil aver havea mo mh 
a posed otis ee dae 
i fore pnt 
Drafting. See how you like i ee if you leara a5 
madipits meee oma So, get acs dow ths op 
; [wipes 
ioe 
esa eee eee eae 
a id dove SP vane ante, we 
selves, yersimpliged for $208 you the fist three 
er lesa! of er Drftng 
Sen with only common Gari puhout cont or 
“And we ace the sin the 


Dyer tent ‘Ave & eh Se, 
Sere 
5 You apocment wan and pce me der money-back peal. 


Dept: DCTS Drexel Aves 58th Se, Chicago, 
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Help Wanted Instruction 
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5 ‘torer nickel of Mees 
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» Draftsmen Needed In 


MotorBusWork 


fet Eel Gel Eien Bee 
Get My Free Pay-Raising Plan 


Write to me. I will send you this new book. Not a catalog. My Pay Raising Plan 
and Making ‘dice. I can prove that John La trained by me, makes 
Earl J. Duy trained by me, refused $600 a month because he 


$9000 ayear. Arthur Dewalt, trait 
trained by me, makes $475 a month. L.V. 
aa ‘more names of Dobe trained draftsman 


ge uot ae fam aking y 


3 
picture. 
all perc al, home study course gives 80 fast to be a: 
four spare tine ia all iat mw necessary. YouGET THESE FINE. 


4 New. = — 
ACT NOW [o\areuyany ele goes as 
Pratap’ ana, ity'Pay feline Fan's, Resonber 

feat tly Gal carted, oe ions a 2 

Econ a a a re copia 


O51 Lawrence Aveose 
C136 Chicago, ML 


Engineer Dobe i a 


118 


Are You Afraid 
to Face the Truth 
AboutY ourself? 


‘of every man 
when he realizes how mises- 
ably he has fallen below 
what others have expected 


and does nothing. 
‘What are your answers 
‘when you ask yourself 
‘questions like these? 


iting along | to ack of wil, roe 


all te my| sineca 
in Mle ine 


How 650,000 People Have 
“Found” Themselves 


ThroughPelmanism 
sear of minds 


a. 
ithio'syteiy which ft dengnad to 


{rn cru mentolaealton which in tot of ae 
hind 


ataly dormant and ate as 


WHAT IT HAS DONE. 
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“There’s One Man 


the making of him, 
Hore nearly. 0 lon 


“T'm going to give him Tom's 


BARD oe a es 


er Sit 


EB ars 


ion 
Ge eet? 


2 ae ae 


ee eae 


See. 
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Timing the Speed of a Bird 
(Continued fom pe 18) 
Se nuccenul was the experiment: that Cal 
Menertshagen continued” Hi ebservations 
with other ‘birds, A swift leisurely” ‘creed 
place one dey when te initar showed 
wi gt sagt mile eo bows Ue 
mast have beet mnking.«.bomdred a 
‘Geese and ducks the flyer passe, in 
{Glin aiy at meary'a mle miguter springs 
Sid cures were as ealy outdstanced 
"That the birds reputation as high fiers was 
ts mibtaken mation was another intererting (et 
the neplane islonsd, Severe handed svail 
tle reads of eights at which eiplane plots 
have sighted beds show Ut sie 8 
txcepional and even te longest of migratory 
fits are generally" made af Uvee owand 
fest or lomt Only onceaod that war over 
tletields of Prance, where the roar of 


Mmoephere into the owe 
‘Dut some of them are fast enough. By | 
checking ‘with stop. watches. the fight of | 
tins over measured Geld, observers cortbo- 
ted the estimates of gutomobile and airplane 
‘becrverr—and established the swallows and 
the avifts an the 
tribe. In Tin, 
tiftaovera twormile course with stop watcher, 
found that they were able to cover the 
yn Uhirtyals to forty doce 
imasimua speed of eo hundred ies 
or three and a third tiles a minute 
red eld, three 
tite at thirty 


ves Get bt Electrici 
wer’, $60 to'200 a wee. 


At last the ordinary fellow has a chance. You don't need a rich 
‘uncle to,get a fat pay check—you don't need a political ou don't need 
sou in Antwerp, Belgium, vasrecsed with | | a Téragy with some big busiess man. Tm oot talking to ires’ sons—I'm 
the cone at Cael 1 mks ay. ing average every-day fellow. I've the short cut to big salaries. 


itevoaieear ia hiece" Seis | | Learn to Earn Big Pay in 90 Days 
Pr 5 miles an hour, setting an | | ‘How many times have you longed for a real big responsible position where 
official world’s record. Three hours later the | men look omy elm Len, in 90 days your 
. jis | | Regectal Uden tal ein roads ea ay 


icp Sr er ay A 
Moke | | Erte tie ace ee coer eee eo 


Easy to Learn on Actual Electrical Machinery 


ewp | | teeta pervaiteace a ntbonee hope b a 
: aor 
Thay wee feed fo be ec Seedy Sar a eh raat 


TASTEST of all point-topoi 
Pena Th ovslows i 


caves of 


tly been leisurely, for i 
itv done far bet 
Run 


yan bourne tly aad a bale mse, = real spouted el Batteries oper Pon Pome 
cae Ewa = 

Binds really do fly. ‘Think of the’ diference Lifetime Employment Service 

Between the fing ability othe rift wits || There hee sean which I want you to know aboot. While tun, it you 


thelr ight odie nd thin; powerfl wings aod | fade ne pees, 
teint ypltncs that f'cocparocs seem | | Phen pe esecel Sg everyting ‘oad Prom 

shay’ danas much tone a ere 

is between a speeding express train Get Book of Facts. 
walking along the road beside the tracks. But My me ney 
Tie owls att svallows can lave the expres 
tain lar behind we know now. They” are 
tnoag the faster lags on arth 


Bolt Turns Corners 


BOLT that cam go ato 
structural novelty developed b 


industry. Tt can 
‘up in a U-shape to serve as a hanger 
{or pipe: other uses are practically unlimited 
in bo 


ite 


eee: 
ipeecomerneee 


{tet nus Aviation. 
Hinton's FREE Book 
‘Shows You How 

Lk, wha’ bappening in 


{al-payjabe' om the rout 
feet all the Poets firwt. i 
Bins book "brings 
Mai the coupon 
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| with the roaring of 


DICK BYRD— 


(Continued from page 52) 


SLOWLY the huge Wright Whirlwind engines 
‘were warmed up. Bert 

trols, Byrd by 
‘rar the reds" Novllo croeched ty the mala 
‘valve, to let go all the fuel in ease 


en ee Ga 
rary ‘ave tl rom 
bumed to death. if 
‘Acosta sbot his gas wide open, Tom Mulroy. 


who had been engineer af the Chanter, stood 


byt cut th ins that ell the America, Dat 


‘Acosta raised his hand for Novile to up. 
ut just before it was too late the wheels 


the ground 


ship circled above the field and 


we at tie ow-daaping cow 
‘other day Dick Bs ‘me his 
waned Se te 


arias 
ie i aid 
rie eats 
wipes ae tae Tah 
Sb ipa no at is a 


Shee fet 

land, was wen, sear Halifax soon 
after wa he tA aur 
departure," as the navigator calls iti very 
important to a lng ocean traverse. But New 
foundland was blanketed ‘with fox when by 
‘ead reckoning’ the plane reached! Its vicn- 
ity. With heavy heart Bye ordered a course 
change eastward, praying Ut his compass 
‘would keep bin stright 


LEASE, check fe” yn scribbled on a 

Piece ‘at two Pa and handed it 

to Nove. ‘was out of the question 

2 three motors 

‘Noville emptied the last of the extra cant 

that had been taken in the tidy of the ma- 

chine beeatze the tanks would not eld quite 
notgh, atid set about checking up. His 
my fu ase hand His rel oye 

tion had been higher than antic. 

rote the America tas gulping 


ae aaa ts 
: fo te 

He et eve te fe 

sae 


them 
you wt Commence” wot the it of 
‘As it turned out, Noville’s figures were in 


cervor, yet for many hours all four men sailed 
ep bain Ue chance of eching the ther 
“Another aspect ofthis fel problem was that 


Taiz" Hany of fol to Teach 
Paris; but he sari for the sake of cence 


Adventurer 


{he str gallons that would have, kept in 
inthe air over France until das 
Se, from Newfoundland on, it et re 
porting conditions and ‘exchanging weather 
Teports by maio with the Federal tations he 
Hind him. "Once he sent congratulations to 
Maiaod winging Nin wa from Sa Panos 
to Honolua "The Army yer actualy got the 
"Tura te ining fog adhe th 
ing fog and darkness the 
‘America roared her way. Noville discovered 
is rst fuel figures were incoreet but. the 


fe blr 
Ocean from a bad oil leak; only this time Thad 
{kegel ce me's ve stn 
Fine os patent pty the kak was nally 
ome hours ater 


iy eee 
ina ic preanure tat the 
Stace a that rere the plone There was 
‘o_way of Knowing the surface pressure here 
trad shi ope baron 


sce the plane and since the flyers could know 
their position ‘only by rough dead reckoning, 
‘such & comparison might lead to an error 
‘eater than ever. 


YN,THE afternoon of the second day the for 
thinned and the cloud masses below the 
ws lake jt ashe rs sing ae a 
yr "ape Finstere, on the Nort 
ol Opals below. y's iene of 
‘ile had, navigated nearly. twenty-four 
hours by dead alone,” In the 
pie weather canine 
the way from Halifax to 
Sout after dark Byrd saw the li 
But rain had wt in, bringing = 
it, ‘To land would have entlangered thoes on 


the field as well as those in the plane. As she 
circled, the might yrew thicker. 
‘We heard you flying above us xt Le Bours 


Tt was a 


"Then the compasses went out. 
wh had ben 


crisis in the fight 


aboard would ever come ont alive 
‘was not one in a thousand. Fuel was low. A 


‘on the land would have wrecked 
the Killed all hands 

tie Almigty (ck a hand at hi 
point. it ele to. guide her, the 


Plane providentially ccled back 

“A decision had to be made,” suid Tye 
“My big job now was to try not to Kill any 
cone beneath us and to save my ahi 


iyrd's | 
’ in preparation, saved four lives 
that night. 

“The story of the landing at Versur-Mer has 
been’ retold ‘many’ ti plane was 


by country folk on the 
received by the hospit- 
lable lighthouse Keeper. Paris gave another 
great wel 


Me all Byrd's eyes were tow nid hen 
tinge wit sce (Can pr fa) 
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Complete Aviation Course 


CONDENSED IN THESE TWO GREAT BOOKS 


Mail the Coupon 
and Examine Them 
MODERN Here are the two most complete books ever writen on. Eyerybody’s 


SiS Sees 
AIRCRAFT =o sSsiratesrinat mr seaee 4) Aviation Guide 


the most distinguished auchorities in the world of aviation. 


The International Aviation Anno, touh ths female oon can at then 
Eaginering Authority cos fee ive day, exminacon simply by maine the By Major Victor W. Page 


in the complete profession of aviation 
By Major Victor W. Pag 
OL AGee Res. Money Back if Not Delighted 


No matter where you stand in aviation today, these 


U.S. Air Corps Res. 


If you want to learn aviation from 


oaks yourneede Ade feet the ground ep, thn tht i th book 
or Tt gomlete and authentic work See salyeds everyting eraphealy explained tp tothe fe-yea. Uptoshessini infers 
of referene fon mole rr Col Rghectend esalgfocandiniorms” Gon theucevery deparmento low 


Hem abe the mechanical and business ends that fallow.” regent in auch an eany wa that 
Ay" 
See for 


== Get these two great aviation books todas 
Henguags, els how to contra lates coupon BUT DON'T SEND A SINGLE PE 
gare tind, explains commercial the os are delivered, inspect them carefally. fours from the start. Describes every type 
TE ae Puke suveayt self that they give you more than your money's worth. ffnot of flying craft, thoroughly explains 
and landing. Sell simples acrody- ‘Sri, reeut them for full refund. Orherwie keep them Siesoed and’ wacereeled. novo 
panics Describes Lindbersl’s Ryan nd don'e pay another cent more than che low price asked. on 
Withe Balaea Moneplanes ang. There can’t be a fairer offer than this. Mail che coupon today, 1" fact» gives complete information 
WrgheBellnes Monopolies, 04 now necoaty fr U8) Goverment 
19, chapter Bss pages, 400 illustra ishi cense. 247 pages, 140 illustrations, 
Bian Sheticaten me, N.S. Henley Publishing Co. Gi quations anowered. Price, $2, 
5, lr delivery charges 2 West 45th St., New York, N. Y. plus delivery charges. 


‘Whee you ean't help but understand right 


Norman S. Henley Pub. Co., 2 West 45th Street, New York 
Seed, me qour, boakn, MODERN’ AVIATION and EVERYBODY'S Name 
ASiRtdN clit. "Gp dir ave te 


Check here Wt you want only Check here, if you want only 

Wenybooy's Avie trON MODERN ainckarr 35 ples 

GUIDE, $2 plus dallery charges. delivery ehartes- 

OGheok There if you want both CO Gheck bere for catalogue of all 
SSS "plus dettery charees Hreiey Publien ons 
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Achieve 


SUCCESS . 
in Radio 


New course gives finest 
instruction obtainable 


You Can Learn at Home! 


Good pay from the start, 
rapid advancement,and phe- 


workertue fo whet Radio 
holdsforthe man whokaows 
EP bissubject thoroughly.Since 


1909 Radio Tosticuee of | 
‘America has trained. thou 
sands to become successful 
a omen branches of Ra- 
i. Are you going to 

along a» ding ove dol i | 
when REAL MONEY is waiting for you 
in radio? 

‘New Course Finest Ever 
Prominent radio men have enthusiastcal 
srecced RIA's new course asthe nest an 
most complete radio instruction offered 
today. tetas with che very 
tals and takes you through every phase of 
Falionright through television, phos 
fadiogram and airplane radio equipment. 
$e aration “ia the ‘work of ra ex 
pres and its clearness aod simplicity are 
ich chat you can master every point with 


ese, You take examinations and your | 
Papers are corrected by men with 
io experience, All your questions are 


wered and you are ia contact with the 
ate wanes 
A-t Equipment 
Radio Ianiute of Americas seudents muse 
the best. So we provide, without 


clrcuity—as well asthe eer 
Sighageaph and key and buzsee sec foe 
RIA sponsored by RCA 
G-E and Westinghouse 
fan geri hs boaehe of omen oi 
ict by WEA and pomsored by REA 
Srocnen, Gof and Wesaghose.” Ou 
Employmene department sk the service 
of geadunees. 


Study at Home! 
ea 
rine pos 
[Seer 


RADIO INSTITUTE OF AMERICA 
Dept. J-8 326 Broadway, New York City | 


RADIO IN! 
S26 Beosdwa 
Dear Me, Dusca 
Please send me your new catalog. Iwantto 
know more about your new radio course 
Name 


Adres 


OF AMERICA, Dept. 58 
jew York Cay 


MONEY MAKING OPPORTUNITIES SECTION 


| smal gi of snared dark breve tides of 
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DICK BYRD—Adventurer 
(Continued from mae 120) 
“Anything wrong?” Tasked him whem Thad 
* STean't help fling Floyd. Bennett o 


to be a part of thin be sad, then LEARN 
plied Serf'thnk that lyd BY DOING 
awa erie 
sonth POL" He wil tothe eat torte ¥, > ELECTRICITY 
continent thin suture, ahaha tas, al | y= pet 


fiy southward over that vast unknown terri 


Actual Practice 


Sitar mentee ad 
noe : 
‘euree with whic e has tet theo 
ioe 


Next_month—the hitherto untold 
story of Commander Byrd's renaai 
Preparations for his fertheoming dash 
to the South Pole. You won't want to | 


Handbooks and Guidebooks for Parents 


PRIVATE SCHOOLS 


ustrations 3500 schools 


SUMMER CAMPS 


Sth eden 800 


Fortunes from 


Magic Logs 
Jgoloe prone See 
pated ents trata 
satire ne met fw oe Account 
ier 
Le ee erat | A 


tecatse of their dyeiving properties Lage 
‘al soe of thee For contre it was the 


1m occasional shipment comes from 
Guiana.” However, itis not mised be- 
‘cause chemical dyes have been found to sup- 

ing has been discovered to 


shirt ‘and the second. yields 
for military uniforms.” 


rained texture. “This.” he said | 
Sellars Xo. ond, od i thi country 
pata ean SSD the entereet | 


| _ A definite program for getting ahead 
financially will be found on page four 
of this issue. 


snakewoad.” 
‘The revival of archery has brought about 


renewed activity 


(Continued om pope 123) 
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Fortunes from 
Magic Logs 
‘Contin fom ze 122 


in the market for almique, a light-brown 
Tard wood from Dutch Guiana which holds 
flo, ap on eran for the Tok 
foys"'or points of arrows. ot 
tw woods ix the English yew, which in get- 
Bhp ae and expensive mean ek 
O77 is abo dsed, an ‘Onage orange 
oF the Southwest—ealle by the French woye- 
is d'Are” But the choice of archers 


credibly tough and springy: monwood from 
Ciba, “or reenbeart from British Guiana 
TLemonwood is also called "degame™ when set 
re (Rental ood with nar tough 
‘A beautiful wood with similar tough spring 
net i Pernambuco, from Bras ed i mak 
ing violin bows. Other musical instruments are 
alt dependent upon strange woods from far 
leh am Fm Crm 
‘road brought from Mozambique, Afi 
ery fine rowewood, from Homdursy i sed 
Ticluivey'for making salophones, When 
romwood gives ® 


struck, a piece of seas 
‘ear musical tone. 


1 
and 
nn 
Inc 
from Dutch 
fom furnitures 
"vexture like fine Inceworks,yelowish-white 
talinwons, from Ceylon, which has been used 
for years or: making jewel caskets 

‘Near bys we ant down on a great timber of 
English brown oak On one ade, © century- 
anf halt. insription was till vible, 
reading "tb Chapman Mile, 1778." i 
fiked Mell to tell me some of his experiences 
in junketing. about the work, searching for 
far timber in places that ar oy romantic 
ames to most of Us 


Hut there are. certain thrilling moments 


thie isc and avoiding mmtroke! 
id come back to 


{ikon 
Ue worlds market T had been searching for 
hath in alg he Gama const daring 
rainy season, plowing through. Water 
tomy wai when Fstumbed upon this horde 


re timber in an ws region, 
“At another time, down in Merten [found a 
‘eache of cypress logs where they had remained 


ince the day's of the fist Spaniards who cat 
them under the banner of Cortes and his con- 
aquering soldiers. They had been chopped down 
to make x fort in 1515, and for generations they 
hhad Tain waterlogged and buried in silt at the 
foot of the rapids of Pasa Lagarto. They were 
a said as when fist cats and some future 
generation may mine those ancient logs for 
{ise at a remote date and find them as sound 
an they are today!” 

‘The newspapers recently published the state- 
iment that fo the last thirty years the list of 
Known trees has been increased from 608 to 
1177. Behind that simple statement lies a 
world of high adventure in which Mell and 
Cooper and their brother rare wood hunters 
have played the leading roles 
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you fellows who want/_ 
to make more money Radio, 

eeds more spare time o¢ 
and full time men / 


i 


fi 
fF, 
i 

Hf 


E 
i 
i 


i 
i 


5 
a 
li 
fi 


HE 


ADDING MACHINE 
VEST. POCKET SIZE 


‘Mall Coupon Today 


Mg. GREG: how ih icAwo, 


1 a echoing #2.80—send adn matin 
} fend wading tne € 0.82.00 lun pas 


the coune you need if you want a. Position as Show Card Letterer or a business | 
Wace EL soloed are fe ric en con | 
or renmerouns | 
CANTON 


im 


News werk (1) be 
one and (3) air Ferd 


the things he wants 


OOK at drawing No. 1 above, 
Linen compare it with No.2 and 


note the improvement Federal School 
training has made in the work of Art 
Nelson. He formerly worked as a 
‘assistant at $18.00 a week. 
an Mlusirator be maker 


mane 
$5 
and co-operation as I 
for 
Batson eee 
becatise of Federal training 
Zonta Ring of dol a” 
ere eaeecant 
You like to draw, let your talent make 
og 
aay eet I 
Sag eae 
illustratia etc, The Federal Staff 
oe nee 
McMein, Fontaine Fox, 
wer fifty others. 
Es tat 


ing as a 


a 

asy teriearn the 

Study Way. 

‘Test Your Drawing Talent 

How well can you draw? Will you 

make an artist? “These: questions are 

fully answered by our free Vocational 

‘Art Test. “Send for it today. “Get on 

the "Road to Beeger 

Things Fil out the 

coupon nov. 


free beak, “A Read te Bigger 
Tagether with Vocational are Tar 


~ Aes 
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ling tied his irom 
of a fity-foot Tine, and with 


hic 

“To the ears of the weary men came the drone 
‘of the airplane motor. It grew louder, then lke 
1 huge gull, the plane swooped toward them. 


TH wings almont touching the two men 
halting the lop, roared between them, 
| and the if line was jerked from thee numbed 
| inns" As the machine swept ont over the 


swerved crazily, and 
‘moment it seemed that the Weakling 


The Weakling 


None would ever forget that wild trip above 
‘mountainous waves. As the life ear made its 
Inst trip ashore with the eaptain and five 
members of the ere; Ue rescue cable jerked: 


the red fights on the steamer's upper deck went 
suddenly dari. The ship had sunk! 
‘Chief Macfarland stood soberly in the head 


‘quarters building, one great arm about his 
Wile, the other ‘lasping his daughter. He 
was telling Captain Bruce how the brave air 
pilot had risked his life to save them all 
An" now he's out there somewhere, b 
the ely of any aw, An te think, Canta 
‘narned him ‘Weal 
of it—and he showed us he was the only man 
There that could do the job! 
‘Captain. Bruce touched, the 


held a stick, they sty. If he can only make ito 
geet back! “I'm afraid he hasn't got a chance, 
though. Wind's swung "round off shore—" 


F THEY could have Tooked out over that 
mre hou have se Jk 
vers desperately fighting to lit the biplane 
to safer altitude. He had barely cut loose the 
lite line over the sinking steamer when he'd 
been caught in « whining voleano of sleet and 
‘wind. Minutes turned toan hour nx he fiercely 
to get above the storm,” Tle knew 

that he'd saved the ship; he: didn't want any 
ie—hed never for that sort of 
thing but somehow i would meat a whole lt 
just now, if he could get back to the Const 


pean al mea sts 
ir erent 
‘The thin raincoat had been poor enough 


shelter on the beach and above the waves, but 
‘now in the higher altitude it was no protection 
stil The Piting wie ut rough in: his 
hhanda were numb; his feet were like wood. 
[As he leaned toward the altimeter, he realized 
1 his horror that his eyes werv failing him, 
‘The instruments were useless 


CTE jt way ut Jack iver ying ine 
‘tinct born of training in the Aie Service in 
Prance came to his aid. "Tl fy it blind and 
make it,” be told himself, “I've got to do 
ie must go down. Somewhere below a band 
fof men were watching for him. Clumsily he 
left foot against” the 
t feel it move, 


forward 
they? Yes he elite the plane was 
soing down. But how wo ie 

‘As he dove swiftly, some instinctive foree 
{Raided the numbed feet and senseless fingers. 
‘Then across his blurred vision appeared 
dimly a red ight. Th 


‘Through the windows of the’ Coast Guard 
Sead in a women pce he 
fs watching. hoping again hope Silden 
theclief started, That heavy drone wasn't made 
bythe urt!”“Witha bound he reached the door, 
Come out!” he aout. "The kil’ 
it, He toverbead’” 


nmeant home! 


ings, and. ‘clusters of icclex banging gro- 
eaqory from its underbody, swooped from 
the'clowds "A. crash, am all was ominously 
‘ict. The chief rushed forward. 
In the midst of  shapeless mass of wood 
and canvas sat the Weal cocoate, 
te chow, face, white with frost he 
moved feebly ashe heart the chit's voice 
*'T cracked ‘up again, Chit,” he shivered 
“Got 2 cigarette bands? Tho-+t mine" 
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If a Boxer Should Hit You 
(Costiaed fom nace 48) 


fection of ttle shock absorbers which Nature 
hs dintrbated throughout the’ body. "The 
fnelystrang mechani of ou bodies consists 
f'n frame or "chase of jointed bones acta 
Atel by the muscles through moving tendons. 
In eavitie in the joints, betwerm moscles and 
tendon fact two lt moving prt 
‘hee ton might devon” are lace the 
Peace or ae fotaing aren 
tilled “These serve as ahock al 
serbers, cr 
fy of the boxers body in absorbing not only 
the shock of being hit, but that of hitting. 
‘They determine his ability to “travel” with or 
fronts blow without apparently moving from 
i An junta there are bumpe nthe 
road which an automobile shock an 
fot olfst, no there are blows in the ring which 
tre too much for te human shock absorbers 
‘Then comes the knockdown, 

inthe average bout.in ‘which there is no 
neko the qty othe shack absrtng 
‘mechani in large meaner determines the 
tutcome, Often the man who docs most ofthe 
Titi a a a ie opnent wo takes 
the ment punishment. Jack Delaney and Pacl 
Bein are comple wie may beni > 
have been warn out ax mach by the puncher 
they save aa thore they toak, 


N AVERAGE man, with no better than 
‘average shock absorbing mechanism, 
‘coukd hardly hope to endure more than a single 
How from champion. Moreover, be might 
{tbout as wel drive his fit agalnet stone wall 
{to necept 4 pugils's invitation to 
the stomach and see if you ean hurt me 
por eis Rvacge Man wie wl be 


Interfere withthe boy's smoot erunning mech 
sn net ie ‘proved diasrous in 
the ent 

“As for training, the programs of diferent 
boxers to “condition” themselves vary largely 
tecording to individual need. Bor the “tough 
nine” proces we fad many, lke Dempery, 
retreating to the backwoods to labor and play 

de cotdkioes as pelestive ex pouiba, “For 
i fight bg bingo in — of the 
eavrweight tithe Tunney. spent preliminary 
‘months under Florida sunshine, punching 


ond to let hiosell grow 
soft, Tthas often been asserted that three Years 
‘of easy living lost Jack Dempsey his title. 


WITH, te-sotch physic contin ax 
ture nest om the program is intensive 
tralaiag, locating’ dally "road. works” aml 
‘workouts with the bag abd” with sparring 
partners 

“The chit parposes of read work are to im- 
prove the wind and strengthen the legs. Fight 
Ev diler on how it should be done” Tunney, 


For some reason, 
carl 
ball player's, although most boxers de. more 
road ‘raining and travel less on their feet in 
‘Retual contests than does a Ty Cobbs. 

‘The answer may be found in an old account 
‘of Thomas 5 ‘champion from 1828 
to 1645: (Continued en sage 190 


LAW OFFICES 
‘OPPOSITE 
US-PATENT, 
OFFICE 
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If a Boxer Should Hit You 


the jaw, and the solar, 


blow on the “button 
ot 


sige 
riff 
HI 


i 
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A 
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if 


i 
ii 
Bs 


ft 
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‘ewentials that go to make a successful boxer, 
‘and about the parts of his body he must defend 
that a heavyweight 


ENTS 


loner nerenoncer 
best mesos 

‘end crowing el fr exaiaton 

WATSON E. COLEMAN, Patent Lawyor 


oomeT Face 
‘PROMTNESE ASSURED 


Te Risto wactat aa Be 
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(Continued from pore 47) 


al eetvenen no oe 
tency, and, in addition, i must not be guilty 
efjarmonic distortion. In other words, it 

‘ibration at ane 


inciple obstacle to perfect reproduc: 
es in the fact that virtually every physical 
abject has a strong tendency to rata some 
‘one particular frequency. You know, of course, 
hhow'a violin string starts to vibrate when the 
bow is drawn across it and that the rate of 
vibration, of, in other words, the musical note 
it produces, is just the same no matter how 
fast or how slow the movement of the bow. 
‘The only way you can change the musical note 
in to tighten the tension on the string or change 
its effective length with your finger 


GT™E ‘a tin pan with a wooden stick, tap: 
‘Your water lass with your knife, or drop an 
iron rod on ham pavement. Tn each case you 
tet the object into vibration at its character- 
istic rate and. you get a sound that ia dupli- 
tated each time the experiment is repeat 

Tm the construction of the loudypeaker, the 
armature on which the magnets act the spring 
{hat holds itn postion, the wire tha connects 
it tothe center af the paper cone, andthe paper 
one fi all haw tata virion pers 

hy Hnividally an when working together 
sas it, Win alc ian meat 
through the coll that corresponds fn freqocney 
with the natural vibration rate of some part of 


rendily than 
‘or co 


ed resected 
rev meuaes aaa 
sry mses ag 
that thelr natural vibration pero i outde 
ee ee cea ree 

pon athe rea aire 
Poternr eta 
Siiomnare 


NIE paper cone as eet 
Tietpefrtae aut othe pea fe 
aa eat ny ae tO at 
ea Rr gtr aed 
‘rede oop meth 
is ie bam thn mato of nope 

een eas mented seers 

sane ini aes 
eer 
aes oe 
he a 
aeny er 
eee eee ee tied 
pier pga 
teeta oes 


‘When you buy a loudspeaker, don’t be footed 
by elaborate denn oe fancy nish.” Get 
demonstration with the rio set you 


ye of 
that faithful reproduction 
in the vital feature. Let your ears and not your 
yes ete fin judges and ules you are 
‘musician yourself, take along a friend who is 
Don't expect a cheap speaker to rival a high- 
priced one. 

1 Avi You purchase « modern, high-grade 


4 : 
cr speech whatever electrical impulses are fed 
into it by your radio receiver. 
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OUR OFFER: 6?Vour invention 
YOUR FIRST STEP. The _irventor should 
write for our blank form—“RECORD OF IN- 
VENTION.” This should be signed, witnessed, 
and returned to us, together with model or 
sketch and description of the invention for 
INSPECTION and ADVICE FREE! 


Our FIVE Books Mailed Free to 
Inventors 
Our Illustrated Guide Book 
HOW TO OBTAIN A PATENT 


Contains full instructions regarding U. S. Pat- 
ents, Our Methods, Terms, and 100 Mechanical 
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OUR TRADE-MARK BOOK 
Shows value and necessity of Trade-Mark Pro- 
tection. Information regarding Trade-Marks and 
unfair competition in trade; 
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We have Direct Agencies in Foreign Countries 
and secure Foreign Patents in shortest time and 
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‘and Infringement Suits ted 


DELAYS ARE DANGEROUS. 
IN PATENT MATTERS 
IMPORTANT! To Avoid Delay! 


YOU SHOULD HAVE YOUR CASE MADE SPECIAL IN OUR 
OFFICE to save correspondence, secure protection and early 
filing date in the Patent Office. To secure special preparation of 
your case send $25.00 on account with model or sketch and de- 
scription of invention. 


Our Lawyers Practice in all U. S. Courts and defend Clients in Suits involving 
Patents, Trade-Marks and Copyrights 


OUR ORGANIZATION OFFERS PERSONAL SERVICE 

By Experienced Patent Lawyers, Solicitors, and Draftsm: 

We regard a satisfied client as our best advertisement, and 

furnish, upon request, lists of clients in any state for whom 
we have secured patents. 


Highest References—Prompt Service—Reasonable Terms 


FOR THE PROTECTION 


Registered Patent Attorneys 
MAIN OFFICES: 690 Ninth St., Washington, D. C. 


BRANCH OFFICES: 1007 Woolworth Bldg., New York City; 518-519 Liberty 
Bidg., Philadelphia, Pa.;514 Empire Bidg., Pittsburgh, Pa.; 1114 Tacoma Bldg. 
Chieago, Ill.; 1010 Hobart Bidg., San Francisco, Calif. 


Gentlemen: Please send me FREE OF CHARGE your books as described above. 
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Let Air Mail Pilots 
Teach You to Fly 


‘The regular Pilots of the Now going into our tenth 
U.S. "Air Mail between St. year with over 500 graduates 
Louis and Chicago are our and Je accident. 


advance instructors. ‘Send 25 for helpful new book, 
Making Good ia Aviation. 
e today, 
ROBERTSON FLYING SERVICES, INC., Dept. 
‘Aliaved with ROBERTSON AIRCRAFT CORPORATION 
Lambert Sr: Louis Pied (Angham St-Le Gn. Ml 


‘This is an advantage na other 


aviation school can offer 9: 
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Belore ducioing your invention taro 
a NCk Ge" Gow 


form "END a 
evigned and witnessed. As 


"strurtine rating 


om schedthe of ieee 


LANCASTER & ALLWINE 
374 Ouray Bldg.” Washington, D.C. 
Originators ot forme *Beisence of 
“Esnception” 
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Sey 
Amazing New Jobs 


for X-Rays 
etenal fom ah 


create that to six oF even eight inches! 

In the past, a prublem often discussed by 
automobile makers was the amount of oil re 
quired to lubricate an engine properly. The 
{Question was settled the other day by the tse 
of the Xray, It showed that a thin fim of oil 
‘nly a few molecules thick is best, 

Heceat tests have shown that an 
photograph is one of the surest and qui 
‘rays to test the quality of a piece of coal. 
Te reveals the relative percentages of combi 
ble maternal and worthless nd 

4 ising new field is 

| graphing the "ert "structure ol 

Every metal is distinguished by the, 
cqzystal form in which its molecules 
themselves. X-ray pictures reveal theve tin 
forms in light and dark lines, and so distingwish 
ene mal rows another na instant 

“family album” of photographs 0 
crystals in being collected hy the ay 
‘of Wiseonsin, Already 170 have been assembled, 
fand soon the collection will inelude every 
Know tinea of the work—more ta 1,10 


tal 
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hse ero eo 
oe i od 
thing aca bse through the mt power 
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Advances in Aeronautics 
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PROTECT 


(WNVENTORS &roTtShs 


Send for our Guide Book, HOW TO GET YOUR PATENT, 
and Evidence of Invention Blank, sent Free on request. Tells 

our terms, methods, etc. Send id descriptic 

of your invention for Inspec- nen 

tion and Instructions Free. 

Terms Reasonable. Best Ref- 


erences. 


RANDOLPH & CO. 
Dept. 130, Washington, D.C. + 


(Contnved rom pase 73) 
‘The giant camera, said to be the largest in the 
world, is four feet 

nine by eighteen 

the camera enables an un 

forbidden areas. 


"The epecial camera was designed especialy 
for 14.0000! altitude work by the Patri 
Aerial Camera Corporation, collaborating with 
NE Army Air Corp at Weight FeO. Ths 
fn cetric heater to. heep the ater from 
freeing at temperatures a low na wt degrees 
below sero: and can take a hundred pirtores 
without reloeding 


Attack Problem of Icy Wings 
AYS. to prevent the formation of ice on 
simlane ner—one ofthe pratt 

smaining pers of air trnvel—are being ts 

iy the National “Advisory. Committee for 

‘eronauties, which in staying the particu 

feather conditions that favor production of 


be simulated and actual produetion of 
coat on & model airplane wing observed 


‘with a view to Binding a means for its preven- 


ton. "The U.S. Bureau of Standards has 
contributed to the new research an instrument 
that indicates to a pilot in fight when ice is 
forming, and how much. 
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New Houses for Old 
(Continued from pase 35, | 


‘everything," remarked the young woman, “but | 
fall ws something about stacco. 
Stucco insulates less than brick because it | 
is not so thick and provides less air space, 
oes away with founda- 
tions and angle irons but requires a continuods 
backing for attachment to am old wood frame 
house although itis put direetly on hollow 
tile and olber raasoney, For your case the 
‘eto aa to stip the walls vertically 
‘ith shingle lath, cron these horsontally with 
Thason's wood lath Uhe same as for inside work, 
and then slap om the stucco.” 
‘What is the mew method?” | 
Wire mesh or metal lath sheets that usualy 
dlspense with all “Furring”of shingle lath and 
fave material and labor. There ino wood to | 
fot or burn, while the hold of mortar on metal 
perfect and the combination ix close to rein- 
forced concrete In theory this layout is with- 
‘out fla, but, i the metal is not well gulva- 
ised completely covered. with mortar on 
the hidden inside part it will ust out. And 
it'the stucco. ia poor or Badly ‘put 0m, it is 
porous, eracks, weathers, and alls out in 


*FPOW does metal lath dispense with fur 
ring?” asked Donald. 

“Teds made sel-Furring so that it stands out 
from the wall, oF itis fastened with special 
feng alls wich accompli the se pe 

ihe nals have a spacer which slips uhder 
hg of the ‘atric an holt ov arte 

ao. Sell-furring in the fabric 
fib which holds the ett ofthe sheet Sas 
fourth of an inch from the wall. A good tar 
paper should be tacked over the old wooden 
furface before applying metal. All the lite 
Hegre inprtn atk of Aad 


Ts ther a standard thickness or weight of 
metal for 


ths pounds a square yard. ‘The sie 
of openings in a fabric should not be more than 
fone and ne half by four inches, If the open- 
ings are too small the mortar does not over 
the bck ofthe metal and if too large the sane 
thing happens along with a waste of mortar 
that fall through, ‘The proper weight of fabric | 
differs according to the ve, whether inside or 
or celing: the Wandard weights | 
nand there is nothing to prevent 
ising l which might be ad- 
visable in ease of an old poorly built house.” 


“YVHAT is the best way to attach metal 
lath to our walls? quired the husband 
“Firat of all we should lap the sheets at all 
Soins ag inch om the sides and two ince at 
‘ens.” Some, people wire the side joints to- 
ther. No jin should orm af comers or 
Angles, but the fabric should be bent around 
them for a distance of a foot. Only fu 
halls, of staples if the fabric is selffurring: 


at ora aor 
ot horiaontal 
Sinton cnt ot net ca et ngs Ea 


to drive them too tight, s0 as to give the 


"Ent is the proper thicken for stucea?™ 


asked the young man. 


Not less than seven eighths inch. Three 
coats are usually applied, but two coats may 
bbesatisfactory as long (Continued om page 30) 
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Increase Your Pay 
Within the next few months! 


Are yousacrficing the best years of your 
life toa routine joby fn the hohe thar you 
must stand én fine for promotion—that you 
fan advance only at the shufling pace ot 
the rank and file? "The man whodepends 
fn lent of aerote for advancement rarely 
iets beyond the information desk, 

Why theow away your fature in alow. 

, when you can quality, in a com- 

Paratively ew snontha, fora teh-salaned 
Position as a business specialist? 

Thousands of, men with no better start 
han youphave doubled and pled ee 

comes by home-study Business tra 
winder ihe Late Problem Method. Par 
ing a period of only six month, 1, 
me of La ; fe Batenion Unleaty 
Teported definite salary-increases a3 
Fesult of training under this remarkable 
method. ‘The average increase Per man wes 
9 per cent 


‘Make your start toward tht bigeerjob TODAY. 
Find Yourself Throwsh LaSalle! —— 
LaSalle Extension University 
‘The Works Largest Dass Drone Intestin 


rr, 83 diferent tradew—physical condition mo 
‘dip is most othe” Get the tet 

tev limit for atadentae—beth 
foe uptodate Sursejst tin 


TMaloe of'Aimy of US Ordioa grade shes 
‘duction enouch, "Sent COMPLETE for only 43 
th erated eolloeton delivery, fay fot 
‘NOTHING Stone 40 Bay" 
this low prion Write NOW, 
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“Experts of the Portland cement inde 
say no, but thowands of ‘builders go. 1 
ahead sing the old recipes mixed with a fv 
‘modern notions. ‘The Government scien 
in the urea of Standars doubt that lime 
Sntributes anything to stucco except ease tn 
yrorking, and for this purpose eight 
Irydrated lime to one bag of cement fe enough 
With Portland cement and metal lath there 
isn't much exewse for hair now. "There is alco 
doubtful common practice of varying, the 
Th 


the different coats in stucco, 
best advice is a ni 


he first two coats 
wevk later 


time hang tarpatins over the wale to protect 
the aa from premature eying | i 
ty, Ps you can guess my final question, 
Me. Diner,” sd ate 
“think 50." laughed the veteran. “You 
rant to know just everything abou sts 
Silor and finish. Wel, you have your choice 
af about a dozen beautiful finishes and nny 
tors you ever saw at a ribbon counter, “Uf 
‘Don will bear in mind a couple of prac 
‘Heal detals“that the coors shouldbe hee 
friars and tht ok or than ie 
“f any calor ute mised with each ba 
cement. sj 


Uncle Sam’s Mechanical 


Army 
(Continaed om poet) 


speed. From the rear, huge motor trucks dash 
ti and’ digorge both mena horas a the 
Front, fresh fr battle. Tnfany nnd caval 
ij ared ya! 
he imaginary emery —the hostile force of 

«foreign power has steamed up the Ato 
Sea im tattian hembarr, 

eatening Washingion, scouts have report 

Gamma eal he Thin A 

Corps Area.” Expecting desperate resins, 
the lnvading trope hate nae oan 
‘eros Maryland si." ‘There hs bee 
fistance an recamanince hay shown no Se 
feating force within tiles, Measured bot 
=n fae ai 
In dearing near Camp Meade: 

‘Then the surpri tadk. Fist, an. om 
ous distant rumble like the tring af te 
af cannon. It comes nearer, poms Info 
‘Over the treetops race two" American sine 
tion aiplanesatvance guard of the attache, 

rom tres that border the ean poke the 
ose of tanks metal monsters that eh ee 

neem. Inka hele rank they Pore 
At sutomobie speed, pitting destructog ace 
thei stby gun basta Hebi tee Cot 
horde f horsemen rah forthe combat. See 
win snr om i sd ort. 
‘remy. ie wiped out Aw Aes 
motorised fore, mules saya darn has sped 
{nto action so fly that the fava ae 
Id a chance to expe before they were over 
helmed. "That Sethe esence of the Gasin 
i Spd surprie. 
carton trance fh serve ba een 
the personnel of the Gasoline Brisa 
now smashing the ranks of imaginary ences 
at Camp Meade. "A battalion of font, a 
attain af Gold artery n troop of entire 
ae only'a part oft. Tiare ave antinrelt 
ete gh al ay an 

‘mmunition train, engines anal 

| mcm, medial compe men, and evens cqunon 
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| made an alarming discovery 


| every twent 


| Hoing sei te eas Haaey Feli‘out of New 


| Bizet City 


MONEY MAKING OPPORTUNITIES SECTION 


“* Folks, That’s Ramblin’!” 
(Coninned from page £7) 


former fights Will had worn his regular 
clothes, butfor thiscross-continent hop herigged 
himself out in a snappy flying suit—a leather 
affair, “sort of a cross between pajamas and bib 
overalls.” ‘The pilot took one look and then 
that the day was much too warm for 
‘costume 

said Will, “that spoiled my whole 
T felt as bad as the old-fashiones! motorist 
trould have felt i you had taken away hit 

nen aster and his gauntlet, glove 
id 860 for the first hop, Las Angeles 
tofult Eas and tines enc ae oneal 
into the cockpit at 7:35 o'clock of a fine Tues. 
‘day morning. It was a Douglas plane, powered 
by a 425-horsepower Liberty motor, one of the 


regular mail and passenger ships of the Western 
Air, Express, ‘This time Mrs. Rogers had | 
‘packed his grip, and, rummaging init for some- | 


thing to eat high over the Nevada desert, Will 


MJAMAS! I guess she thought I was 
‘eoing to take off my clothes over Wyo- 
sing that night, brush my teeth, put the cat 
‘out oo the wing. and wind the speedometer, 
tind have the pilot come over and tuck me in 
“But there were sandwiches! She had ‘em 
hid as usual. Just another woman! She thought 
Teouldn’t find them, but I fooled er.” 
ACS ty Will changed to a Boeling 
Line plane, paid 8142 for his ticket to Chi 
‘and settled down in the cockpit for his nig 


i 
"Thad flown st night in Germany, but never 
orgs, NG sgamencnl ming tho 
ving are plsced about 
ive miles, and lots of them have 
ow of little lights around that kind of look 
ike the sie ofa baseball park. Those are the 
‘ones that have emergency landing fields, and 
ties air mail pilots ean land in the dead of 
ight with no danger at all 
Th welLlighted eld at night, with planes 
coming in, just reminds you of a carnival at 
Coney Inland. Its a real Kick, landing on 
real lighted fed at night. It takes you fecl 
Tike we are really getting somewhere with our 
oviation™ 
"ile arvvel in Chiego at 7.90 the next 
fans had breakfast at the Maywoord 


yng 1, In a ship of the National Air 
Transport be tok off at 9:30 A, and landed 


N CLEVELAND the pilots and weather ex 
‘erts were a little concerned about atinos- 
pirrgunlins betecen there an Bellefonte 
a, but a pilot and Will went and got. through 
although t was rough and Will mi 
hhe “liked to ruined some of Uncle Sam's best 
tail sacks” piled around him in the cockpit. 
At Bellefonte he got into a plane for New York 
with a new pilot, but soon they were beset by’ 
og, clouds and rain. “The pilot picked out a 
nice pasture field, skimmed a fence, and landed. 
Farmers saw them go down, and came a 
running. Will bade a mad farevell to his tock 
{ess pilot, and drove overland twenty-five miles 
to eatch'a train for New York, where he at- 
rived about midnight. 
fis business attended to the next day, the 
fying Me. ogers prepared himself fo wit mal 
delivery to his Calfornia home and discovered, 
to his amazement and indignation, that he 
would have to take a railroad train to get to a 


Brunswick, ‘A municipal airport for 
every important city is one of the biggest 
planks in the Will Rogers Platform, and be 
‘Faved about it all the way to the feld. 

‘are twenty golf courses 
New York than any fying il they faves atd | 
it takes less ground to land 


Sa coor on” Will gled. er the 
Covina on none 129 | 
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The only man who 
could talk to the 


Superintendent 


“Soon after I began studying,” a stu 
dent wrote to us the other day, “we had 
a change jn management at our plant. 
1 certainly was glad then that I had 
decided to study in my spare time. For, 
thanks to my I. C. 8. course, Iwas the 
only man in the organization who could 
talk to the Superintendent in his own 
Tanguage. As a result, L was promoted 
‘over men who had been here from ten 
to twenty years, My salary has been 
incrensed 90 per cent in the lat ten 
months.” 


"Thav's a true story of what 
3, wudent has dove, The 
‘of others. Every 

men and” wo 

tions and. increases in 

to sparestime sudy. 
One hour a day, spent with the 1. C. 8. 

inthe uit of your ten hae, wil 

jou for succem in the work you 
2 it wcll! Dut it up to vs to prove i 


Mail the Coupon Today for Free Booklet 
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“ Folks, That’s Ramblin’!”* 


Sissies 
eee ee awe 
a il be epee vin bet 
queria cee cima 
shat tine open 

penta Tees 

oe 


peg a 

“She narrow escapes, driving 

fut to sce me land. An Towan in a fivver bit 

fine sera bat hn cared Nes otra 
‘was done. 


teach New Vort uot 030 the nent day, And 
hhere I was-right back where I started f 
four days before. Folks, that was ramblin' 


I ee ome 
Putbss 
a a 

"I Ln the. pppoe the north and 


"The ait a snot 
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south 
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rarensoe ven | MustMen Fear 40? 


PUY comes the ground binding, post of the 


ae the Seine  e dat Sete - 
guy le tend lade esd | An American sclntit, afer even years 


rounded. If you find it to be the plus side, | $!yhotty new kind of fy men at 
Proceed to connect the ground binding post | or'past'the prime of lifer If you are one 
Of the short wave unit to the ground binding | 9f fhe countless thousands showing pre= 


post of the broadeast set, but 


Z 
E 


tthe broad mature signs of debility and enduring 
Ube rains side, is grounded or certain painful conditions so common 
doubt as to which side is grow in men ‘approaching old age, the new 
nul connect he ground binding post ofthe | facts will prove of the utmost interest 
short wave unit ‘ground ‘importance to you. 
the'broadeast st through a xed condenser ee ” 
‘as to avoid any chance of short-cireuiting 
A battery. ‘Any’ sis fixed condenser can 
wed, not less than one tenth microfared. 
"The best antenna for short wave work is 
short outdoor antenna, about forty feet. 
very carefully insulated and located as far as 
Possible from any metal work, 


P COURSE, if you cannot 
antenna for short 
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terminal of single pote doublethrow, pore: 
rites batter eel ond ennnect te oeey 
terminals to th antenna binding posts 
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Steubenville, Ohio 


‘other position the radio waves will ow through 


the ahort wave unt | = 
ite desiabts to wo a venir dil on the | apa LOS ANGELES, CALIF. 
shalt of condenser D became the tuning on | macy 


sharp, 
larg koa or plain ial wil sfc on cooden- 
“Tuning the short wave unit is simple. The 
wave length setting is found on D and regen- 
eration is controlled by, the vetting of B 
Saving litle i any effec on the setting 


When you are attempting to tune-in short 
sary ender ce aren shane es 
condenser ahould tat a, point just 
below oscillation while you slowly turn’ D. 
But if you are searchisig for amateur code 
stations where the transmission i of the eon 
tinuous wave variety, condenser E must. be 
turned just far enough to keep the receiver 
‘oncillating; in other words, just beyond Uhe 
point where ordinary” broadcast signals are | 
‘converted into a whistle by the oscillation of 
the tube in the abort wave unit. 


"THE tone of the amateur coe signals can 
‘be shifted up and down the meal scale 
Wyo Lito po arcs of ey Kia whan 
fit to get remus e 
ion eae Soper inne sate 
te fully disengaged) sad you are postive 
that there is nothing wrong with the wir 
the chances are that the connections tocol 
‘should be reversed 
Ei ghee ep rg 9 
coils Band C. A little experimenting will A definite program for getting ahead| i 
Show yout the best average postion for this financially will be found ‘on page four| m= 
‘oil, The type of antenna ‘you se largely of this issue. 
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HIGH SCHOOL 
COURSE IN 
TWO YEARS 


prominence, "You are’ berved from 
the leading: proferions fo fe 

uid civil ri from teaching 
nd college entrance. In fact ext 


pecltone dornand Hi 


School help you, 


FIT YOURSELF FOR A 
BIG FUTURE This course, 
‘which has been prepared by some of 
America’s leading professors, will 
broaden your mind, and make you 
keen, alert and capable, It is com- 
plete, simplified and up-to-date. It 
overs all subjects given in a resident 


first lesson to the last you are care- 
fully examined and coached, 


USE SP; TIMEONLY 
Most people édle away fifty hours a 
week, Probably you do. Use only 
one-fifth of your wasted hours for 
‘study and you can remove your 
resent handicap within two! gears 
fou will enjoy the lessons and the 
knowledge 


Flying Planes without 
Motors 
(Continad fom pet 29 

have been made, plots “hop fom kill to ill 
to stay inthe ait. "Even over fat country tere 
sreccratic rung air curents, caused by the 
fxs ha hat rad bp te san a ee 
ieighs «motor Ber eal thew “bump in 
thew 

“Tnday’s slider pilot, instead of hanging pre- 
carouly from slider and Valance 1 by 
Singing his own body, avn the old typ craft, 
Stes comfortable cockpit” He Sees his 
Ice the iad wth cil Tver 
txactly ike an sirplane’s that operate 
foders and flexible wing Surfaces aleroms. 
With such controls, be fs independcat of the 

d's direction to touch the sae degree asthe 
Plot cla sailboat. Just use siling Sater craft. 
takes am indirect, sigag course when the 
is unfavorable, so the plder plot can 
Drogress toward any’ destination no matter 
‘which way the prevaling wind is lowing ste 
by by ascending straight Tato the ar and then 
Hiding downward toward his gale 


“Pree! shouts the pilot, ‘They let go. The 
towrope falls off and the loowd glider soars 
‘over their heads 
oF Ther no mise, no welt the ea 

the wind against the wings The pilot ca 
lean over the side of his raft and tak to those 
‘om the ground over whose heads be is iching. 
Like some giant crane, the great soaring bird 
wheels and glues on ‘motionlem pinions. A 
Dovel ceremony based on this fancied reseu- 
Blance trio vogue at a Romsitten, Germany” 
training school for lider plots, where Une eal 
of the crane’ isa salute woconded pilots return 
ing from a succesful fight. Spectators on the 
round vent their applause by rtanding on the 
Fight legs stretching forth the lett had, and 
Imitating the band's vote. 


[NGUSTY weatherapilotmayhaveto exercise 
‘all his skill at the controls to keep his craft 
headed straight and on an even keel. Hanging 
suspended, motionless, in a powerful upward 
air current, is an odd experience occasionally 
met with by pilots, among them the German 
flyer, Botsch, eho took off hallway up Mt 
Wasserkuppe and landed a few seconds later at 
the summit. 

When, on a flight a pilot continues to lose 
slevation, he must land as best he may. Light 
in weight, a. glider descends with a leisurely 

ward motion to a safe landing on its ait- 
lanelike skids: it is, in effect, its own para. 
‘chute. Add to this the absence of fire hazard 
from gasoline, and the safety of a forced land 
ing is apparent. A skillful pilot, however, can 
‘groerally return to his starting point by air: he 
nds immediately after the take-off if he finds 
the breezes unpromising. 

ince a rads upon the wind to keep 
aloft, and the wind sometimes fails, it is not 
surprising that experimenters have tried theit 
hand at building craft with auxiliary power. 
Manpower machines are still in the experi- 
‘mental stage. One of them, an “ornithopter™ 
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Follow This Man! 


Secret Service Operator 38 Is om the Job! 


HLLOW hen through all the excitement 

Fee aer ite share tema 
how's erally operator works Telbfale 

iaaey prince on toe lg wana 

S204 oer detect 

‘ae ehanaied by the unmuepectin 


Sed a great mapetery fo solved. : 
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University of Applied Science 
1920Sunmyalde Ave,.Dept C16 
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AMILLION 
DOLLAR 


Brings Fortunes | 


To Agents 


AN AMAZING story of big earnings is 
boing written today by hundreds of 
‘men as the result of a revolutionary inven- 
tion in can openers. Tt may seem almost 
Inoredibte that this twwolutione 


tious men who mall the eoupon 
below: 


Nothing Like It 


Fee more than jut en op 
Tete de i a 


{ind ake $3"very” howe they 
ork” ™ 


Write for Demonstration Offer 


‘Follow ubst huneh and mail tho 
wittsriae soe FREE 
dor” fe wil aoe ayo so A Shar 
Mis easly. Fevolutesary’ kate sharpeners TO 
ow yg 8 ew, ean ay make 859-6 day 
{ind ore, "Simpty mail thie supe 


CENTRAL STATES MFG. CO. 
4500 Mary Aven, Dept. K-841, St. Louls, Ma. 


Established Over 20 Years 
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Flying Planes without 
Me 
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L Top at = height 
te fn hl ti nto ts de 
tp from the grt 

‘What elect will te growth of gliding have 
in Anerca? AU ths Gee, usu only pares 
Hist means, certainly that we have ane, 
Unitiog sperma apart that may be of 
fond ttt rating fra 
darlopeatrtae ne-peee,secing sae 

power, Sarng moter 

flee eay come the pefate “fiver” ar 
plane of tomorrow. 


Today’s Planes “Just Kites” 
Tega toque eet lores soe 

ing to Capt. 

sear ace, ‘Phe largest planes of today, he says 
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OIL HEAT—AS BENEVOLENT AS SUNSHINE 


POPULAR SCIENCE MONTHLY 


Keep June in the 
Home All the Year 


IST as June with its delightful days is 
‘one of Nature's most generous gifts, so 
oil heating, with its wholesome, care-free, 

even temperature, is one of the most benef 
icent gifts of science. The home which is 
properly heated with oil keeps June indoors 
through the bleak days of a winter's storm, 
cor the chill of an April rain. 


Oil heating is ideal heating—the system 
toward which humanity has been striving 
since the days when the cave man discovered 
fire and began to climb toward civilization. 
Self-regulated, it is as effortless as an electric 
clock. You never have to go to the cellar 
and swing a grimy shovel to “get up some 
heat.” Simply set the thermostat, and the 
temperature need never vary more than 
two degrees. 


‘The more you learn about this labor-saving 
system of heating, the more likely you are 
to join the increasing thousands of home 
‘owners who have found that no other mod- 
ern convenience contributes so much to the 
health and comfort of a home. 


Impartial authorities have prepared a series 
of booklets for the Oil Heating Institute on 
every phase of this subject. They are free. 
‘The coupon will bring you the one that in- 
terests you most. For the sake of your home 
this winter, mail the coupon today. 


OIL HEATING INSTITUTE 
420 Madison Avenue New York 
‘The Oil Heating Institute is prepared to 
furnish special information on the heating 
of churches, theatres, hotels, aparement 
houses and office buildings, and on the 
carious heat treating processes of industry. 


‘This is the Emblem of the 
Oil Heating Institute 


fatry pebte secs fn 
lic service in 
oil heating. 
Only the manufacturers 
who are members of che 
Oil Heating Institute are 
permitted to use it. 
‘These manufacturers have 
earned their membership. 
through the enthusiasm 
of thousands of home 
‘owners whom they have 
provided with efficient 
and dependable oil heat. 
‘Thisemblem protectsyou, 
and it will be 
fon your behalf, by the 
Institute, 


Om MEATING INSTITUTE 
69 MADISON AVE,, N.¥.CITY 
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A Scientist of Wall Street 
(Continved from page 48) 


he expesimenters connected quarts crystals 
‘dlectrie oxllator,tome- 
ihe eucctors ‘used in radio trans: 


wha ae 


Fy 
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apaL, 


the thread lightly between 
no trace of the upheaval 
he pressed the thread’ dah, it 


burned rein ssn. And the sae 
ecomenn! ‘burn hel 
sand ored Shh ple a 


‘Scon Loomis and Dr. Wood applied, the 
strange discovery’ to living things to see how 
they would react to the “death w For 
Fa pieenly eeig 
‘8 national autho 

ower forms 


ite, 
Looking. through high-power microscopes, 
they sam the super-sounde tear apart st 
led creature and hill o_Staiary, the 
Stns ok sw td, rd nan 


Chemis 


fra reparing 
iv preteen 
Meret ‘ik a eager iy 


the difficulty of separating sticky substances 
which cling to the gran of soi,” Tt has been 
‘ame te tris races of ikntly taking 
find. whirling the grains. Now Loomis a 
‘Wood have demonstrated that the miper-sound 
wrillshake the gains clean in w few minutes. 


AGAIN, ect of he rama tec 
‘on the red corpuscles it has been ug- 
fgeted that the vibrations way’ aid chemists 
{analyzing blood. And Dr. Harvey has de- 
dared that the waves of sous "offer promis 

ing means of attack pon the problem of ine 
fiuencing the development of expe of various 
species forces can th be applied side at 
ef at slflerent stages of its development 
STthout the mecessity of puncturing the cell 
all” With supersounds Loomis and Harvey 
Saye rade 


two 


pry Spe | 


“tke 


‘would produce only one. 
ther men whe have hobbies Loomis 


r Frank 
curator of entomology at the American Mu- 
Seum of Natural History. He and Dr. Lute to- 
{gether devised interesting scientific tricks with 
ericket. Placing the insect in a contait 
Soimpresed st, they whirled 
ine for ten 
times minute. 


pastime 

sribogt the putt ene pon ties Tact he as 

Irped to dicover what apparently ithe 
“missing link” between sound and 

served merely to add zest to his hobby. 


Who wants to live on 
a poorly lighted street? 


Nobody who knows the advantages of modern 


lighting—the safety for drivers and pedestrians — 

the protection against crime—the evidence of 
a desirable residential area. 

The service of Genent! - 

Elecerics stecetlighting To-day, no street need be dark, for good 

prover fr jreeenled street lighting costs as little as two dollars a year 

erie ripe eek per capita; and for that two dollars there is a 

our local power company, fal inci is 

ee milter crore substantial increment in property value. 

de" installatons, and give 


treet lo It isn’t a question whether you can afford 
‘sign and operation of strect- St et i il — " 
Pebebapomtyers good street lighting, but—can you afford not 
control systems. to have it? 


GENERAL ELECTRIC 


Reduces the Cost of Razor Kees 's to the Vanishing Point 


Who Else 
Wants Keen, Cool Shaves at 
Less Than % Cent Apiece? 
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STROPPER 


